
Wmm 




vj&s&R - y 


• '■'■•'•' ■ ; '• • 

SA# A 






- - j viV.fcnfcifaXM. 


Macroeconomics, in its thoroughly rewritten second ec 
Introduction to Koynesian-Neodasssca! Coritroversies 


do not treat their own economy, Rosalind Leva66 and Ateif^nder.Rafcmann provide. 
an up-to-date review on current work on balance-of-paymehks theory, quantity- 
constrained models and the new classicists* wortcop rationahexpectations;within ; 
the framework of policy analysis for £ s.m open econoniy^hts complements 
Keynesian analysis. No more than basic calculus is required--* : 

There is a deliberate gradation in difficulty Li rough Lhc book so that Sectons land 
ft provide an intermediate-level course in macroeconomics for economics and 
related degree programmes. Section I presents the nracrowbrKXnteTnodel of the 
Keynesiaq-neodassical synthesis that emerged from me debates of tho 1940s and 
1950s. The theory is treated hand in hand with a discussion of current economic ’ 
problems and the development of postwar policy. Keynefian-nbbclassical . ' 
controversies,'Leva£icand Rebmann exp|ain t revofVe iargely'arolind.different' 
views about the aggregate supply function . bi¬ 

section II, ‘Money and the Open Fconomy', extends the' analysis and policy issues 
to the open economy. Keynesian and neoclassical views on the demand for and 
supply of money are explained and rotated to bataheo-of- payment.; anafy&fg&gg 


,The analysis of the open economy follows the postwar historical development of in- 
/ 'temational economics from Keynesian analysis of yie -runenCaccount through the 
Mundeli-Flemipg model incorporating capital ft-: v- 

Sectn'i III, Traditicna'Dyramcs of tho Rpal Sector, consiror-r them cro 
y f foundations.of investment and consumption and duals v. ; 
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’ crucial difference betweenneo-Kevnesiai&ar^. , nevy;classicist»'agoii» emerges as a 
different specification of th$aggregate supply responses^ b'lkinrj chapter on the - 


Phillips relation, an-area where both schools have foe 
• i ■ theoretical.wotk, shows that the; supply-side response 
^•'•%Vy-'firiafchapt6^tlnt!ation') reviews andt^'ngs.fbgetfi^t 
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WEST BEAST: EAST BEAST 


Upon an island hard to reach, 
the East Beast sits upon his beach. 

Upon the west beach sits the West Beast. 

Each beach beast thinks he’s the best beast. 

Which beast is best? . . . Well, I thought at first 
that the East was best and the West was worst. 
Then I looked again from the west to the east 
and I liked the beast on the east beach least. 


Dr Seuss (1979) 
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Preface 


When I finally came to write a second edition of Macroeconomics I quickly 
realised two related facts. Over the last six years macroeconomics, like Topsy, 
had grown and the consensus in which I had been brought up had all too 
clearly broken down. To deal with these developments I did two things - 
recruited a co-author and completely restructured the book so that it uses the 
Keynesian-neoclassical conflict as an expositional device from beginning to 
end. This restructuring plus dealing with the new developments without over¬ 
loading the book meant a complete rewrite. The second edition is really a new 
book, hence its new sub-title. 

The ‘new’ Macroeconomics, to borrow a phrase much used by fellow 
economists of all persuasions, is divided into five sections. These arc 
deliberately arranged in order of difficulty. The first section, which covers the 
Keynesian-neoclassical synthesis for a closed static economy and section II on 
money and the open economy, together with Chapter 20 on inflation and the 
last chapter, can on their own form the basis of an intermediate course on 
macroeconomic theory and policy. Sections IV and V are more advanced and 
deal with current theoretical controversies and the related policy issues. 

We have found the Keynesian-neoclassical conflict a good framework for 
organising the whole book. However, we use the Keynesian-neoclassical 
distinction as a useful expositional device and not as two categories into which 
all economists can be neatly allocated. Individuals are often loath to put a label 
on themselves for fear that ideas which they do not hold will be attributed to 
them. Many individuals hold eclectic positions, taking ideas from the different 
schools of thought. 

The Keynesian-neoclassical distinction gives a central and recurrent theme 
for the book. It enables us to emphasise that the differences in policy conclu¬ 
sions stem from different assumptions about how' the economy works and that 
the crucial distinction between Keynesian and neoclassical macro theory 
centres on different conceptions about how the supply of output responds to 
changes in demand. 

Since Keynesians believe that markets fail, whereas neoclassicists hold that 
Markets work, the crucial difference in their specification of the aggregate 
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Preface 


supply function follows quite obviously. However, until supply-side economics 
became fashionable it was standard practice to emphasise the demand side and 
related local skirmishes. One of the fascinating aspects of studying a subject for 
many years is the dawning realisation that changes are not necessarily brought 
about by new theories but by different ways of looking at old theories. Nuances 
and emphases are crucial, especially for minds coming to a subject fresh and 
unformed. 

Putting modesty aside there are several things we like about our textbook. 
We hope that within the framework of the Keynesian-neoclassical conflict we 
have developed an interesting exposition of current theory and policy so that 
they are closely and naturally related to each other and to their broad historical 
context. We feel pretty strongly that any macroeconomics textbook which 
relates to Britain or any non-US advanced mixed economy must deal with the 
theory of a small open economy. This we have done, in three chapters in 
section II, and in smaller sections in later chapters, including a discussion of 
the New Cambridge model in its proper context in Chapter 21. 

Another strength of the book we feel is that it makes accessible to students 
recent important work on neo-Keynesian non-market-clearing models and on 
new classical market-clearing models with rational expectations. 

Writing this book has been a challenging and enjoyable task but not one we 
have the stamina to repeat, at least not for a few years. We have been greatly 
assisted by friends and colleagues, in particular Jock Oliver and Laurence 
Harris, who spared us their time to comment on our efforts. Macmillan’s, 
anonymous reviewer also made an invaluable contribution to certain parts. We- 
thank them and acknowledge the usual responsibilities for errors, omissions 
and lack of clarity. However, without Moira Milder we doubt whether there 
would have been a typescript to read. If we had been forced to rely on the 
secretary who typed the first edition (Rosalind Levacic!) we could not have 
faced the task of rewriting the book. So we would like to express our heart-felt 
thanks to Moira for all her help. For once the author will not be thanking his 
wife and children for their forbearance while he neglected them in the 
furtherance of his academic output. 


The Open University 
Middlesex Polytechnic 
July 1982 


Rosalind Leva£i£ 
Alexander Rebmann 


List of Algebraic Symbols 


This list is not exhaustive: a few symbols used only briefly within a single 
chapter are not listed here. Due to the limitations of the alphabet some letters 
have been used to symbolise more than one variable, though never in the same 
chapter. The chapters in which such a divergence from the most common use 
of the letter in question are indicated. 

A = absorption 

AE — autonomous expenditure (Ch. 14) 

An — annual income on bond (Ch. 3); annuity (Ch. 12) 
a = average cost of capital 

B = number of government bonds issued, each paying £1 per year in 
income (market value of firm’s debt: Ch. 13) 
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B p — price of bonds (Ch. 3) 
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FR = foreign exchange reserves 
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1 Introduction to Macroeconomics 


1.1 The development of macroeconomics 

Macroeconomics is the study of the behaviour of the whole economy. It is con¬ 
cerned with the determination of the broad aggregates in the economy, in 
particular the national output, unemployment, inflation and the balance-of- 
payments position. The main body of macroeconomic theory applies to a 
developed, capitalist economy. A capitalist economy is one where productive 
assets are owned either directly by individuals or by individuals through the 
medium of firms. These employ others to work with the productive assets in 
order to produce output. In such an economy, economic decisions arc taken by 
individuals and firms acting independently of one another and co-ordinated via 
the market mechanism. All these decisions then interact to determine the values 
of variables such as output and prices. Economies that are nowadays classified 
as ‘capitalist all have important state sectors which in various and differing 
ways intervene in the operation of market forces to redirect or suppress them. 

The way in which we nowadays study macroeconomics largely owes its 
origins to John Maynard Keynes’s The General Theory of Employment, 
Interest and Money (11. Published in 1936 The General Theory was regarded 
by its author, and by many others since, as a revolutionary work. In it Keynes 
set out to challenge the mainstream neoclassical economic thought of his day, 
which he castigated as unable to explain or offer policy solutions for the high 
level of unemployment which, in Britain between 1921 and 1939, was just 
under 10 per cent at its lowest level and rose to 22 per cent at the depth of the 
depression in 1932. 

The main premise of neoclassical economics is that markets do work and 
that price signals will bring about the necessary adjustments in the economy in 
response to economic change. Neoclassical economics grew out of the 
marginalist school of the latter part of the nineteenth century which developed 
economic theory on the basis of maximising behaviour. These ideas were 
elaborated by Alfred Marshall, Leon Walras and others and provide the 
theoretical underpinning to modern economic theory. Keynes himself used 
neoclassical theory to develop investment and labour demand functions. A 
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Introduction to Macroeconomics 
mam policy conclusion of the neoclassical economists of that period was that 

K,T.r«”ZS,““ «—»™ - 

In The General Theory Keynes argued that once an economy had moved 

T * Uat,0n ° hlg . h u " er hptoyment. the price mechanism would not work to 
just the economy back to a high level of employment. Instead, the govern- 

n ‘ " eeded “ ra,se the de ">and for output by increasing public expenditure. 

had lncreased firms w °uld supply more output and employ more 
people, which in turn would increase demand still further 

The Genera! Theory is a complex book and not particularly easy to 
“?“ ni As befits a classic work it is capable of several interpretations. In 
, . to simphly and disseminate ns ideas, a number of Keynes's disciples 

developed a relatively simple theoretical framework within which to presenuhe 
mam arguments. It ,s this body of theory which became known as 'Keynesian 
economics and which will be outlined here and in subsequent chapters. 

rest at 7°r e °' th ? econom - v ' which shows * capable of coming to 

rest at a high level of unemployment, has important policy implications. By 

™ ni *f ng the level ol a S8 re eate demand, raising it when unemployment is high, 
Zn d n S ! fexcess demand is causing infiation (defined as a situation^ 
continually rising pnccs). the government can stabilise the economy, which 

ManvTrlT booms and long periods of dep^on 

Many early Keynesians in fact believed that depression was a chronic state for 
a capitalist economy which would persistently exhibit too low a level of 

ecTnlmk- 1 ? T P h y aUthe ' work - for cc- The policy conclusions of Keynesian 
economics also have important political implications. It concludes that the 
government can improve the performance of a capitalist economy by manag-' 
mg the level of aggregate demand. This is done by fiscal policy, which involves 

nolie 8 ' ng |d 1 l *(T b ° f taxatl0n or of government expenditure, or by monetary 
policy, which affects interest rates and the supply of money and credit. These 
policies only require a modest amount of government intervention at a very 

Srro 3 a "| d r® 8 a eg “, te , evel ' They do not re< > uire detailed intervention at the 

of Kevneln ^ 2 mark “ S and firms ' Thus the P° licy ^commendations 

sLv y xt eco " omics are appealing to those with social-democratic persua¬ 
sions. The capitalist economy can be modified and tamed by government 
m ervent,on without the loss of individual freedom inherent in very detailed 
state supervision of economic life. For Marxists. Keynesian economics is less 

mm'fi-'T l ^ ou 8 d . Keynesian analysis can be viewed as a critique of the 
capitalist market-orientated economic systems, its policy conclusions if 

been^mproved ^ Cap ' Ul ' SI cconomy t0 survive because its performance has 


The success and failure of Keynesian economics 

^J" d ' n ? ana f ment P° Iicies were not actually practised in Britain 
til the late 9 Os, though government commitment to maintaining a high and 
stable level of employment was first pronounced in the 1944 White Paper on 
Employment Policy. During the war and immediately after the economy was 
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tightly controlled: individual markets were governed by quotas rather than 
prices. It was not until 1948 that the Labour government abandoned attempts 
to continue planning the economy and took up Keynesian demand manage¬ 
ment. A characteristic feature of Keynesian demand management has always 
been a reliance on fiscal policy and a disregard for the efTicacy of monetary 
policy. This policy attitude was the natural outcome of early Keynesian 
theoretical work, which tended to ignore the influence of money on other 
macro variables. 

The advent of Keynesian economics inspired economists with great con¬ 
fidence in the ability of their discipline to enhance human well-being. At last we 
had the solution to mass unemployment. The cconomy could be depicted as a 
vehicle with controls. Wise policy-makers armed with the insights of Keynesian 
economics could now manipulate the levers and steer the economy along its 
desired path. (This was the tenor of what one was taught as an undergraduate 
in the 1950s and up to the mid-1960s.) 

In post-war Britain up to the mid-1960s this optimism seemed quite well 
founded. Unemployment in Britain was low. Between 1948 and 1966 the 
measured rate of unemployment averaged 1.7 per cent and never went above 
2.6 per cent. This was well below the rate Keynes and Beveridge, author of the 
influential report Full Employment in a Free Society (1944) (2|, had envisaged. 
(Keynes thought that Beveridge's estimate of the irreducible minimum rate of 
unemployment as 3 per cent was optimistic.) Inflation, although regarded with 
some concern, was very modest by today’s standards. Real GNP also grew 
steadily, though at a low rate relative to most other developed economies. 
Unlike the pre-war period GNP never fell in absolute terms during recessions, 
which instead were characterised by a slowing down in the rate of growth of 
real GNP. With the benefit of hindsight the 1950s appear to have been an 
economic golden age. However, during this period considerable dissatisfaction 
was expressed at Britain’s relatively slow growth rate and tendency to 
incur balance-of-payments deficits whenever the economy was run at a peak 
level of demand. 

Since the mid-1960s the performance of the UK economy has steadily 
worsened. Between 1967 and 1980 the unemployment rate averaged 3.9 per 
cent. Each cycle in economic activity has been accompanied by a higher 
unemployment rate than the previous one. In 1981 unemployment, at 10 per 
cent, had attained pre-war levels. Real GNP now falls absolutely in a recession, 
the first dip occurring in 1975, the next one in 1980. At the same time the 
average annual rate of inflation has tended to increase over the post-war 
period. It was 2.9 per cent from 1953 to 1963. 4,4 per cent from 1964 to 1970, 
and 13.9 per cent from 1971 to 1980. This experience is in marked contrast to 
the inter war period when prices either fell or remained stable during the 
depression. 

Britain's experience has not been unique. The increasingly intractable 
problems of rising unemployment, a slower growth rate and higher inflation 
have been experienced by most other developed economies, though to varying 
degrees. Figure 1.1 shows the post-war behaviour of these indicators for the 
United Kingdom, the USA and Australia. 

The increasing difficulties that individual economies have faced in meeting 






Figure 1.1 Indicators of economic performance for the United Kingdom, the USA 

and Australia, 1950-81 


Since unemployment is measured differently in different countries direct com¬ 
parisons of unemployment levels are not possible from this graph. There is a break 
in the Australian series in 1966. 

Sources: Australian Year Book ; Australian Seasonally Adjusted Indicators : UN 
Statistical Year Book ; OECD Main Economic Indicators ; Economic Trends. 
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the post-war aspirations for good economic performance have been mirrored 
bv developments in the international economic order. From 1944 to 1971 inter¬ 
national economic relations were conducted within a stable, fixed exchange 
rate system under the auspices of the International Monetary Fund. This 
system finally broke down in 1971 as it could no longer cope with the adjust¬ 
ments required when countries started inflating at quite different rates. The 
USA's balance-of-payments problems finally precipitated the demise of the 
fixed exchange rate system when it could no longer maintain the price of 
dollars in terms of gold. This had been maintained at $35 per ounce of gold 
since 1934. Since 1971 the world has operated a flexible exchange rate system, 
though not one in which market forces are allowed full reign. Central banks do 
intervene to influence at least short-run movements in the exchange rate. 
Flexible exchange rates have presented policy-makers with new problems 
which have taken some time to be perceived. 

Further significant developments in the post w'ar period have been the 
growth in international trade and the entry into this trade of newly 
industrialised countries such as South Korea, I aiwan and Brazil. Since about 
1960 Britain has steadily become a more open economy. Imports and exports 
are now both over one-third the size of net national income, proportions not 
attained since the early decades of this century. Britain, in common with other 
older developed economies, has faced increasing competition in more mature 
industries from the newly industrialising nations. Such developments imply a 
need for more rapid structural adaptation in order to shift resources away from 
uncompetitive industries into more competitive goods and services. 

In the light of these economic developments, the apparent inability of 
Keynesian demand-management policies to produce the hoped-for economic 
performance has led to an increasing questioning of Keynesian economics and 
to a resurgence of neoclassical thinking in macroeconomics. This had never 
completely died out. Even at the high tide of Keynesian dominance, a few out¬ 
posts in the USA held out and remained sceptical of governments’ ability to 
stabilise the economy using Keynesian techniques. 

This critique of Keynesian theorising had several important aspects. One 
was to show that the money supply had a much more pervasive influence on 
economic behaviour than Keynesians had allowed for. Associated with the 
stress on money was also an emphasis on inflation as a policy problem in con¬ 
trast to the Keynesians’ traditional focus on unemployment. The resurgence of 
neoclassical thinking in the field of monetary economics has become known as 
monetarism. 

Another important feature of post-war neoclassical theorising has been its 
concern with tracing out the long-run implications of changes in economic 
variables. This contrasts with the Keynesian preoccupation with the short run, 
as justified by Keynes’s famous dictum that *in the long run we are all dead . 
Keynesian short-run models analysed the economy as coming to rest in 
equilibrium, while there were still imbalances in the economy which were 
bound to cause further adjustments, yet these were not considered. A further 
significant critique of Keynesian policy models is that they fail to take proper 
account of the private sector’s expectations, in particular their expectations of 
what government policy will be. As a result of this critique, macroeconomic 
models, even of a Keynesian persuasion, nowadays incorporate fuller 
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Keynesian and some others which are neoclassical. Labels are useful devices 
which enable us to distinguish between objects or ideas in general terms but 
they can be misleading if applied too rigidly or too specifically. 

Bearing this in mind we shall proceed in Chapter 2 to outline a simple 
Keynesian model of the economy and a simple neoclassical model. As we pro¬ 
gress, these models are extended in two ways: more variables are considered, 
and the behaviour over time of the modelled economy is analysed in greater 
depth. As you study these models and the fundamental debate about economic 
policy to which they are addressed, keep asking yourself three questions. 

1. What assumptions are made? 

2. What conclusions are reached? 

3. How do these conclusions depend on the assumptions made? 

A further crucial question then arises: ‘How does one choose between compet¬ 
ing theories?’ It would be heartening if one could answer: ‘On the basis of 
objective evidence’, as would be possible were economics a natural science. 
Although most empirical research in economics does seek to gather factual 
evidence, mainly in the form of econometric testing of variables for which 
statistical data have been collected, the results are not sufficiently conclusive to 
rule out most hypotheses. One reason for this is that the theories being tested 
are not precise enough to be refutable. Another is that the data are inadequate 
given the statistical methods that have to be employed. Considerable leeway is 
therefore afforded to subjective judgement in evaluating a whole body of 
econometric evidence on any given economic relationship. This leaves ample 
scope for intuition and the casual empiricism of personal observation, inter¬ 
mingled with the influence of political preferences in choosing between rival 
hypotheses. It is not too difficult to start out with an a priori belief about 
economic relationships and find evidence to back it rather than the opposite 
method of starting out with no preconceptions and basing one’s final conclu¬ 
sions on the objective facts of the case. (The cynical would say that this is how 
economists get themselves appointed as advisers!) 

A quite different methodological approach to selecting economic theories is 
to look for logical inconsistencies, rejecting those that are not consistent. But 
this still leaves an important role for subjective judgement in deciding which 
logically consistent theory seems most applicable to the actual world it is trying 
to model and hence explain. For instance, many man-hours have been 
expended to prove mathematically that the conditions required for markets to 
allocate resources optimally are so special as to be most unlikely to exist in 
practice. Therefore, it has been argued that government intervention is 
necessary. But without a demonstration that the reality of government 
intervention, as opposed to an idealised form of it, will achieve a given objective 
better than imperfect market forces, one still has to make the choice on the 
basis of a necessarily subjective evaluation of the available evidence. Because 
we have not got much in the way of undisputably objective evidence on 
whether or not markets work effectively, the debate between the advocates of 
government intervention and the proponents of market forces will continue to 
flourish. 
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1.2 Some preliminaries 

Before examining basic versions of Keynesian and neoclassical models of the 
bo°h "classes 'of modeT ^ Pr ° CedureS ,ha ‘ are '» 


Aggregation 

Most macroeconomic models are highly aggregated in order to make them 

Z : r s Ait OUgh s the l C °, n , 0my d0es COnsist of milli ° ns Of individual economic 
agents, such as households and firms, who are all buying and selling vast 

quantities ol dillerent goods and services each with its own price, it is useful to 
suppress most o. this information in order to concentrate on those re“h ps 
which seem most important in explaining the functioning of the economy as a 
whole. For instance, the multitude of different goods and services produced in 
the economy over a given period of time are usually aggregated into a single 
variable, national output, which thus has a single pricj the aggregate P rf« 
el. Similarly labour is treated as homogeneous, with each unit selling for the 
same wage rate The ratio of the money wage rate to the price letel is the real 
ge rate, i.e. the quantity of goods earned by, say, one hour’s work. The real 
wage rate is a key variable; whether and in what sense it may be too high to 

hollv f w emP yment ° f aiI th ° Se wi,,in S t0 work has been, and still is 

Hen °e aggregation has suppressed the existence of differing rela- 
tne real wage rates between different types of labour and focused attention on 
the exchange rate between hours of labour and (wage) goods. 

One basic difficulty with aggregation is to ensure that the measure of the 
aefreeate rc f? e ^. ts the re,ative quantities of the constituents of the 

inV0,VeS - ^priate unit of 

Aggregation.' real and nominal quantities 

prodded b!°d,!. he dimcul,ies atla r ched to “in* a single uni. of measurement is 
P °. d d a y measurement of national output. Millions of heterogeneous 
g and services cannot be measured using a common physical unit A 
common urn. ,n which they can be measured is money. National output Z 
therefore measured by the sum of the quantity of each good or service times its 
pnee in terms of money. The problem with this measurement is That we are 
interested in the physical or real quantity of national output, as this gives us 
some indication of the standard of living of the members of the economy The 
eal quantity of national output is inaccurately measured by national output in 
money terms because this measure of national output may increase ?n value 
n r . ( teca , US K e an incr ® ase >n the physical quantity of goods and services 
f n ?, d - but because of a general rise in the level of prices. To isolate changes 
m the phys.cai quantity of output from changes in the price level, output has § to 
be measured at constant money prices. This is done by comparing over time 
real output levels obtained by measuring national output in all the years in the 
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prices that ruled in only one of those years. This is equivalent to deflating 
national output at current prices by an index of the price level. We thus get the 
following definitions: 

1. Money or nominal value of a variable is its value in current prices. 

2. Real value of a variable is its value in constant prices: that is, the nominal 
value deflated by an index of the price level. 

In this book the following notation is used in order to distinguish between 
nominal and real values: 

Y = nominal national output (that is, measured in current prices) per 
period of time, such as one year 

y = real national output (that is, measured in constant prices) per period 
of time 

P = index of the aggregate price level over a given period of time 
r = Y/P 

A price index is the weighted average of the prices of a limited number (in rela¬ 
tion to total output) of goods and services. The price of each commodity is 
weighted by the proportion of total expenditure devoted to that commodity. 
Because the pattern of supply and demand changes, the proportion of 
expenditure allocated to various goods changes with time. This introduces bias 
into'a price index. Therefore, the weights used in constructing a price index are 
intermittently revised to correct this bias. 

Aggregation: fixed relative quantities 

Aggregate analysis cannot allow for changes in the composition of the 
individual items that constitute the aggregate. W'hen we aggregate over all com¬ 
modities to obtain the aggregate national output, its composition in terms of 
relative quantities of goods and services is assumed fixed. This means that in 
this type of macro analysis we take relative prices as fixed and treat the sum of 
all goods and services as if it were a single good. Most macro models which 
contain aggregate functions are constructed in terms of a single aggregate 
output. 

This makes for a particular problem because of the need to include con¬ 
sumption goods, which are used up for current enjoyment, and capital goods, 
which are used to produce future consumption, in the same model. If one is 
assuming a single aggregate output, then one is assuming that the price of con¬ 
sumption goods relative to capital goods is fixed and therefore determined 
outside the model. All the models dealt with formally in this book are of this 
type. 

Capital is an aggregate which is particularly difficult to measure since it con¬ 
sists of heterogeneous goods, differing in age and in the kind of technology that 
they embody. It is difficult to derive even a monetary measure of the value of 
the capital stock. The prices at which the existing capital goods were acquired 
in the past do not reflect their current value. Allowance has to be made for 
depreciation, which is difficult to calculate accurately, and for the current 
replacement cost of the capital goods. There is the further problem of deflating 
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the monetary value of the capital stock by an appropriate price index to obtain 
its real value. 

Problems arise in deriving aggregate relationships between variables by 
summing over the individual components. For instance, one can postulate a 
particular functional relationship between household consumption and 
household disposable income for each of N households, but one may not be 
able to derive the form of the aggregate relationship between total consumption 
and total income without making further assumptions. In the simple case of 
linearity 

C/ * a, + b,y di 

where C, is the consumption of the /th household and y di is the disposable 
income of the /'th household. The aggregate relationship is 


C='Lc i =La i+ i:^b i y 

/=i i-\ /= i y 

The aggregate marginal propensity to consume (mpc) is (£ byjy) and is the 

weighted average of the individual mpcs. The weights'are each household’s 
income as a proportion of total income. An additional variable, namely the 
distribution of income, explains aggregate consumption but it is not a deter¬ 
minant of individual household consumption. 

It needs to be borne in mind that aggregation does present problems but if 
we are to do any analysis that goes beyond the level of the individual decision¬ 
maker we have to aggregate. Imperfect knowledge of the composition of the 
aggregates one is working with does not necessarily mean that one cannot 
produce useful results. Natural science made great progress without knowing 
the composition of the atom. 


Equilibrium analysis 

Equilibrium is a fundamental concept in economic analysis and is defined as a 
state of rest (or balance) when there no forces making for further change in 
the system. It is extremely important, as the post-war debates have shown, to 
distinguish clearly between short-run equilibrium and long-run equilibrium. 
Long-run equilibrium is a true equilibrium in that the system has come fully to 
rest and no further changes can occur, unless they come from outside the 
system. A short-run equilibrium is only temporary and is a simplifying 
analytical device that means one either ignores changes in certain variables 
altogether or allows for their impact in the subsequent time period. For 
instance, it is normal to assume in short-run macro models that firms invest but 
that the capital stock is constant even though investment means adding to the 
capital stock. A single-period model totally ignores the effect of an increased 
capital stock, whereas a multi-period analysis would have a succession of 
short-period equilibria where in each time period firms revised their investment 
plans as they adjusted the actual stock of capital to its desired level. 

It is also necessary to distinguish between stationary equilibrium , where all 
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variables remain at a constant level, from dynamic equilibrium , where some 
variables grow at a steady rate so that constant ratios are maintained between 
variables. For example, in a steady-state growth model, national income and 
saving would grow steadily but the savings/income ratio would remain con¬ 
stant. So a model in dynamic equilibrium has its variables moving through time 
along an equilibrium time path. A static or stationary equilibrium is timeless, in 
the sense that one period is just like the next. 

Much of economic analysis is concerned with comparing positions of 
equilibrium. A variable such as the level of government spending, or a 
coefficient such as the marginal propensity to consume, is changed and the 
initial equilibrium values of the variables are then compared with their values in 
the new equilibrium. This enables the direction of change to be predicted, but 
by itself does not guarantee that this change will in fact occur. For this to 
happen the new equilibrium must exist and the system must be stable. In other 
words, it must be capable of returning to equilibrium once disturbed. An un¬ 
stable system would remain permanently in disequilibrium. The analysis ot dis¬ 
equilibrium states is still a relatively uncharted sea. In recent years it has 
become more evident that the analysis of economic systems out of long-run 
equilibrium is really being conducted in terms of a succession of short-period 
equilibria which will, if the system is stable, eventually converge to a long-run 
equilibrium. 

Market-clearing 

Traditional Keynesian national income models are now being interpreted as 
short-run equilibrium models in which markets do not clear. A market clears 
when trade occurs at a price at which demand equals supply. In traditional 
neoclassical economic analysis market-clearing, with its balancing of demand 
and supply, is a necessary condition for equilibrium. It markets do not clear, 
prices and quantities will change, and this is incompatible with equilibrium. In 
contrast to this, Keynesian models are characterised by an ability to attain an 
equilibrium without all markets being cleared. In particular, the labour market 
and the goods market exhibit excess supply, but nevertheless the system is in 
equilibrium, albeit a short-run one, because prices do not change despite the 
absence of market-clearing. 

Microeconomic foundations 

The post-war work of both Keynesian and neoclassical economists has been 
increasingly influenced by the desire to build aggregate macroeconomic 
relationships upon microeconomic foundations. Microeconomic theory 
investigates individual behaviour, taking as fixed those variables that the 
individual cannot alter by him or herself. The behaviour of individuals is 
depicted as rational in that they attempt to maximise their own utility subject to 
constraints. 

By proceeding in this way, microeconomic models, which determine a 
limited number of variables, such as the price and output of a particular 
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product, are constructed. This method of analysis is known as partial- 
equilibrium analysis since all other variables in the economy are assumed to be 
unaffected by changes in the few variables being analysed. Micro theory is thus 
concerned with a single market or a set of closely related markets which are 
assumed not to influence the rest of the economy. 

Macroeconomics considers the interaction of all the individual decision units 
in the economy and must therefore involve general-equilibrium analysis. In 
micro theory we examine the consumption and saving behaviour of a 
household in relation to the rate of interest which is externally given to that 
household. At the macro level we look at how households’ savings plans and 
their demands for financial assets interact with the investment and financing 
plans of firms to determine the level of interest rates in the economy. The essen¬ 
tial feature of macroeconomics is that it analyses the interdependencies 
between variables and the repercussions of a change in one variable upon other 
variables together with the feedback effects on that variable. A macro model 
solves for general equilibrium when all its interrelated markets are in 
equilibrium. 

One approach to macroeconomic analysis is to work with all the micro 
equations of the economy and to determine the prices of commodities and 
factors of production and the quantities of commodities produced by solving 
the model for general equilibrium. As each commodity, factor of production 
and household is represented by its own behavioural equations, such models 
are difficult to handle. 

The alternative and more widely used approach in macro analysis is to 
suppress the individual behavioural relationships and to work with broad 
aggregates. A common procedure is to derive behavioural relationships at the 
individual, micro level and to generalise to the aggregate level. For instance, 
one hypothesises that a household's consumption will vary directly with its 
disposable income and then one extends this hypothesis to a relationship 
between aggregate consumption and national disposable income. 

In this book the micro foundations of macroeconomic analysis is dealt with 
mainly in sections II to IV. Section I, which follows this chapter, is largely con¬ 
cerned with constructing basic macroeconomic models using the main 
aggregate macroeconomic relationships whose micro foundations at this stage 
are only sketchily indicated. 
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I COMPARATIVE STATICS 
IN THE CLOSED 
ECONOMY 


The five chapters which make up section I are concerned with building models 
of a closed economy. One basic model is developed which, by changing a few 
crucial assumptions, becomes either a Keynesian model or a neoclassical one. 
This basic model forms what is known as the Keynesian—neoclassical syn¬ 
thesis. We start in Chapter 2 with a one-sector model: the neoclassical model 
has only a monetary sector, whereas the Keynesian model has just a goods 
market. In Chapters 3 and 4 the simple Keynesian and neoclassical models are 
combined to form the ISLM model, which has both a monetary sector and a 
real sector. Chapter 5 discusses the third sector - the supply side of the 
economy. This is added in Chapter 6 to the ISLM model to give a three-sector 
macro model. 

The models developed in section I can be used to conduct comparative-static 
equilibrium analysis. One starts from a position of static equilibrium, changes 
something in the model, derives a new equilibrium and compares it with the old 
one. 




2 One-Sector Neoclassical and 
Keynesian Models 


This chapter outlines the simplest one-sector versions of the neoclassical and 
Keynesian models. Even in their rudimentary form they exhibit the essential 
difference in the two schools of thought, which centres on the role of the price 
mechanism. 


2.1 The quantity theory of money 

The neoclassical approach to macroeconomics is closely derived in large part 
from the quantity theory of money, which was particularly well developed in 
the writings of David Hume (1711-76). A key factor in understanding how a 
decentralised market economy operates is the role of money. All macro models 
distinguish between the real sector of the economy, which is made up of 
markets for physical goods and services, including labour, and the monetary 
sector , which embraces the money market and any other financial assets which 
may be included in the model. A crucial question in macroeconomics and one 
to which we will keep returning is: ‘Do changes in the supply of money have 
any effect on the real variables in the economy, i.e. on the quantity of national 
output produced, on the level of employment and on the composition of the 
national output?’ The answer given by the quantity theory of money is that 
changes in the money supply may have real effects in the short run but will not 
have in the long run. 

To see how this conclusion is reached imagine a simple economy in which 
the only financial asset is money. Money is held in order to facilitate transac¬ 
tions in a non-barter economy. If all goods and services were exchanged only 
for other goods and services, as in a pure barter economy, there would be no 
role for money to function as a generally accepted medium of exchange. The 
existence of money means that time can elapse between the moment an 
economic agent supplies goods or services in one market and the moment it 
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nh^ and H ? thCr SC ^ S and Services in some other market using the income 
obta ined from selling goods or labour. The amount of money which an 

the dTmanTfn 0 " average over a & iven period of time is called 

the demand for money. This is a demand to hold a stock of money The 

financed oveT°a "n TT UP ° n the value of transactions being 

such as (he Le hT,' *"• UP ° n Vari ° US faCIOrs a,Tec,i "8 pa V™"‘s habits 
such as the time between income receipts, (he number of shopping trips per 

demlnHT r 'n° d M and “ ° n ' lf pa y ments hab 'ts are assumed constant then The 
demand to hold money is some constant fraction of the value of transactions 

mu tint? ? ', r h anSaCt, ° nS iS - identical to the numbcr transactions per“ 
multiplied by the average price per transactions. The money value of trTnsac- 

exchantt- T" m T y Va ' Ue ° f nat ' 0nal 0ulput since fractions include the 
TaTue oftrant?,™ f $ a " d of second-hand goods. Since data on the 
at it is T. '*? readily available *han those for national output 

to express The dtltf ‘ “ ° pr ' mary in,erest a " yWay ’ i[ is more useful 

mVnre“uatnta a n nd ,hus r l°Z^T ° f nat ‘° na ' ° UtPU ‘' Th < d '™" d 

U° = kY = k yP (2|) 

where 

^ demand for nominal money balances 
k — constant 

Y = nominal national output over a time period (see p 9) 
y = real national output (YIP = y) (see p. 9) 

P = index of the aggregate price level over that time period 


JJ? nin V U l assumptl0n of a constant k coefficient presupposes some fixed 
relationship between the volume of transactions and the level of real national 
output over a period such as a year. Since money changes hands several times in a 


given period we can expect the value of k to be less than 1.0 but positive An 
alternative way of viewing the k coefficient is to multiply both sides of equation 


2.1 by l/k = V. We get 


MV = yP 


( 2 . 2 ) 


V is now the income velocity of circulation of money, which is the averace 
number of times a uni. of money turns over in the iiurse of finance 

in™Tren n t a pnTes°b U v tP the by dividing the Value ° f output 

em pnces oy the stock of money in existence, or 



(2.3) 


where indicates an identity or definitional relationship. By assuming V to be 

or n m a on WC r m0Ve * Way from 3 purdy definitional relationship to the demand 
for money function we started with in equation 2.1. 

have'nrTlono f TTw **° ry prediction that changes in the money supply 
have no long-run real effects, we need to add an equilibrium condition for the 
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money market. The demand for money must in equilibrium be equal to the 
actual stock of money in existence, M 5 . The condition for money market 
equilibrium is 

M° = M s (2.4) 

where M s = nominal money supply. Substituting 2.4 into equation 2.1 we get 

M s - kyP = l^Y vP (2 ’ 5) 

To derive the quantity theory result two further assumptions are required: 

1. Real national output is fixed at an equilibrium level which is determined by 
the interaction of demand and supply for products and for factors of 
production. 

2. The money stock is not affected by changes in nominal income. 

If the money supply is then increased, the only way a new equilibrium can be 
achieved is if the demand for money increases to match the enlarged money 
supply. Given that the equilibrium values of y and k are fixed, the only way 
equilibrium can be restored is for the price level to rise. This sort of analytical 
exercise is known as comparative-static equilibrium analysis , since all it 
involves is comparing positions of equilibrium following some change in the 
parameters (i.e. constants) of the model. There are two kinds of parameters 
that can be changed. 

Exogenous or independent variables are those assumed to be determined 
outside the system or model, such as y and M s in the above analysis. 
Coefficients are constants, such as k, which may in turn be based on some 
underlying assumptions about economic behaviour, as is the case with velocity 
(1/A;). If a parameter is changed, then the equilibrium values of the variables 
whose values are determined within the model, the dependent variables, must 
also change, as does P in this model. 

Dependent variables , whose values are determined within the model, are also 
known as endogenous variables. 

Comparative-static equilibrium analysis of the type we have just conducted 
is somewhat incomplete as it says nothing explicitly about what economic 
behaviour causes the system to move from one equilibrium to another. In other 
words, economic analysis also has to specify the transmission mechanism or 
type of dynamic behaviour that will adjust the economy from one equilibrium 
position to another. In the quantity theory model this is done by specifying that 
the demand for goods and services will be affected by any disequilibrium in the 
money market. If the stock of money exceeds the demand for money balances, 
the excess cash will be spent on output. Conversely, if the demand for money 
exceeds the stock of money in the economy, people will build up their money 
balances by cutting back spending and saving more. It is here that the crucial 
and distinctive feature of the quantity theory model comes into play. Prices are 
assumed flexible. If the demand for goods exceeds the quantity producers wish 
to supply, prices are raised until demand is reduced and again equal to supply. 
If demand is less than supply, producers reduce prices until the market is 
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the sirn P le - static version of the quantity theory, equilibrium output 
« rixed so that any excess demand created by expanding the money supply 

rtemlnu ivf h ' 8her 1"?“' When pnces have risen sufficiently to increaseThc 
demand lor money balances by the full amount of the increase in the money 

sunn v - eq “ ll,brium ,s res,ored ' ,n the opposite case of a reduction in the money 

price! in a order C ?n Seq r nt ‘'f™ 56 ' he demand for goods ' Producers lower 
befnrt C md !! Ce the,r customers t0 purchase the same quantity as 

before. So underlying the assumption of luted equilibrium national output is the 
premise that prices including wages, are flexible and adjust to preserve market 
armg. More explicitly, dynamic versions of this model, which we shall study 

betw!e! nosv erS ' * ° W .!° r . out P ut als0 t0 adjust as the economy moves 
between positions of equilibrium. 

The policy implications of the basic quantity theory model are: 

1. Changes in the money supply will disturb the economy. In particular 
increases in the money supply will raise the price level but in the long run 
leave the real variables unaffected. Continual increases in the money 
supply cause inflation. - 

2 ' to h eq P u"iNbri 1 um han ' Sm ““h' 65 3 decentralised «*>n°nty to adjust itself back 
2.2 The simple Keynesian model 1 

This is a one-sector model which includes only the goods market. There is no 
monetary sector. In stark contrast to the quantity theory model it assumes an 

:ZT*' y fi5<ed .j > |' ic . e level - The ma J° r Conclusion of the model is that it can 
sol e for an equilibrium value of national output which is less than the 

s7t“t?oTfimxT' w™ S 7 Uld W ' Sh 10 SUpply at lhe existin « P rice level -In ‘his 

wire highe™ pr °' duce more at current P rices if only aggregate demand 

in« A , P . art f T an , exo « enous P rice level, the model makes a number of simplify- 
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requires that the supply of real national output, y y equals the quantity of 
national output which people wish to buy, E. The condition for static 
equilibrium in this model is therefore 

y = E (2.6) 

where £ is the desired aggregate demand or, alternatively, desired aggregate 
expenditure. 

We then define aggregate demand as being composed of real consumption 
expenditure, C. and real investment expenditure, /. This is another example of a 
definitional relationship and is written 

E = C + / (2.7) 

A further behavioural assumption is made, namely that real consumption 
varies directly with real national income. This behavioural relationship is 
written 

C = a + by (2.8) 

where b = dC/dv and is known as the marginal propensity to consume. The 
mpc is the change in consumption that results from a change in income. 
Another simplifying assumption is that investment is exogenous or 
autonomous. This is indicated by writing / = / 0 . The values of the parameters 
and the form of the relationships which make up the model are referred to as 
the model’s structure. Equations 2.6, 2.7 and 2.8 are the structural equations of 
the model. 

Consumption and income are endogenous variables as they are determined 
in the model. To solve the model in order to find the static equilibrium values 
for consumption and real income we substitute equation 2.8 into 2.7 and the 
result into 2.6 to obtain 


y = a + by + / 0 

(2.9) 

and solving this for y gives 


a + I 0 AE 

y ~ 1 - b ~ I - b 

(2.10) 

where AE is the autonomous expenditure and 1/(1 - b) is 
multiplier. By substituting equation 2.10 into 2.8 we obtain 

known as a 

C = a + bA £/( 1 - b) 

(2.11) 


Equations 2.10 and 2.11 are called the reduced-form equations of the model as 
they express each endogenous variable in terms of the exogenous variables 
only. 

An alternative to the algebraic exposition is the Keynesian cross diagram 
shown in Figure 2.1. The equilibrium condition is given by the 45° line along 
which y = £. Aggregate demand is given by the E 0 = C Q + / 0 schedule, the 
slope of which depends on the marginal propensity to consume. The two lines 
cross at the equilibrium level of national output, y%. Because prices are 
assumed fixed there is nothing in the model to ensure that the equilibrium level 
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Real national income 

FIGURE 2.1 The Keynesian one-sector model: comparative static and dynamic 

analysis 

of output is the same as the maximum amount of output firms would be willing 
to produce at these prices. The latter level of output is known in Keynesian 
analysis as the full-employment level of national output, shown as y r in 
Figure 2.1. y 

The crucial, distinctive characteristic of a Keynesian mode! is that it can 
solve for an equilibrium level of output at which the capital stock and labour 
orcc are not fully employed. The goods market does not clear because firms 
are wil ing to sell more output at current prices but cannot find customers, 
similarly the labour market does not clear as workers are willing to supply 
more labour at the current wage rate than firms wish to employ. 

If the level of aggregate demand is increased, as shown in Figure 2.1 by the 
shilt from E 0 to the equilibrium level of output will rise from y£ to yf 
because output is m perfectly elastic supply at current, fixed prices. From equa¬ 
tion 2.10, the increase in output as a result of a permanent increase in 
autonomous expenditure is given by 

Ay = JZ^ AAE (2.10a) 

where 1/(1 — b) is the Keynesian multiplier. 

If the level of aggregate demand exceeds the full-employment level of 
national output, then the amount produced is limited to the full-employment 
level, y , by the quantity of capital and labour available in the short run At this 
point there is a discontinuity in the model. When aggregate demand exceeds the 
lull-employment level of output, the assumption of fixed prices is no longer 
tenable. But the one-sector Keynesian model has no means of determining the 
price level or its rate of change. All it can say is that once aggregate demand 
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exceeds the full-employment output level, prices rise. Inflation will only be 
brought to an end if aggregate demand is reduced to the level of full- 
employment output. In a Keynesian model in which prices as well as money 
wages are assumed fixed, the quantity of national product supplied depends 
entirely on the level of aggregate demand, up to the full-employment level of 
output. 

The capital stock is assumed to be sufficiently large to employ all the 
workers who wish to supply their labour at the current money wage. This 
means that any unemployment above the level which would exist at full 
employment is attributed to insufficient aggregate demand. It is important to 
realise that in both Keynesian and neoclassical models full employment does 
not mean a zero amount of unemployment. Even at full employment there will 
be some people out of work because they are in the process of changing jobs. 
The concepts of unemployment and full employment are examined further in 
Chapter 5. 


Dynamic analysis 

The Keynesian model we have worked with so far is a static model which can 
be used for comparative-static analysis in order to predict the direction in 
which a variable will move following a change in its determinants, as well as the 
final magnitude of the change if the system came to rest at equilibrium again. 

A static model cannot be used to predict what values a variable takes on as 
it moves from one position of equilibrium to another. It will tell us, as shown in 
Figure 2.1, that an increase in investment of A I — cd will, when equilibrium is 
regained, have caused an increase in real output of ch from y q to yf. 

If we wish to trace out a time path of output as we move from one 
equilibrium position to another, we must construct a dynamic model. Such a 
model postulates lags in the adjustment of variables in which the current value 
of a variable depends upon the past values of either itself or of other variables. 
Dynamic models containing separate time periods of analysis, say intervals of 
a quarter of a year, are couched in terms of discrete time periods. A dynamic 
model may alternatively relate the rate of change of a variable to the rates of 
change of other variables (i.e. first- or higher-order derivatives). Such a model 
is constructed in terms of continuous time. For example, growth models relate 
the rate of change of real output to those of the capital stock and the labour 
force. 

The one-sector model of income determination can be made dynamic simply 
by postulating a lag in the adjustment of consumption to income. Let us 
assume that if incomes change, people do not respond immediately but change 
their consumption in the next quarter. The consumption function is therefore 
lagged one period and written 

C, = a + by,_ | (2.12) 

where the subscript / refers to the time period to which the variable relates, C is 
consumption in the current period (quarter in this example), and y,_, is income 
in the previous period. Since static equilibrium requires that income remains 








unchanged over time, this condition is written as 
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Table 2.1 The dynamic sequences of the expenditure multiplier 



Change in I 

Change in C 

Change in y 

After 1 period 

A / 

0 

A / 

After 2 periods 

0 

bAI 

bAI 

After 3 periods 

0 

b 2 AI 

b 2 AI 

After N periods 

0 


b*~ l AI 


since if 0 < b < 1 , b N tends to 0 as N tends to infinity. In the dynamic model 
income approaches equilibrium gradually, never quite attaining it since some 
small change, b w AI, is still going on but becomes negligibly small with time. In 
this case income is said to converge towards equilibrium. The time path tor the 
above model is shown by the stepped adjustment path in Figure 2.2. 

A continuous time model would give a smooth adjustment path, as indicated 
in Figure 2.2. If b were equal to or greater than 1.0, equilibrium would be un¬ 
stable since any change in income would be respectively equal to or greater 
than the previous period’s change in income. Over time output would steadily 
diverge from its static equilibrium value. As long as b lies between plus and 
minus 1.0, the model has a stable equilibrium, so that when disturbed from 
equilibrium it returns towards it. 

The quantity theory model could be similarly dynamised by postulating a lag 
in the adjustment of excess money balances so that only part of the 
discrepancy between the amount of money demanded and the amount actually 
held is spent on goods and services in any one period. The construction of 
models which specify lags in the adjustment of variables is particularly 
important for policy purposes. Policy-makers need to know not only the direc¬ 
tion of change and its final magnitude but also how long it takes to institute a 
change of a given magnitude. We can therefore distinguish impact multipliers , 
which give the short-run variation in income consequent upon a change in one 
of its determinants, from the long-run multiplier , which gives the nnal change 
in income when all readjustments have worked themselves out. 


2.3 Conclusions 

The distinctive features that separate the simple Keynesian model from the 
neoclassical model, and which also divide the more complex models of each 
type, relate to the following issues: 

1. Price flexibility. In neoclassical models prices are flexible, while in 
Keynesian models they are fixed or only flexible upwards. Keynesians 
often interpret the fixed-price assumption as a simplified way of dealing 
with their view that prices are sticky downwards. 
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3 The ISLM Model 


The one-sector Keynesian model of the economy, which was reviewed in 
Chapter 2, deals only with the demand for output in the real sector or, as it is 
alternatively named, the goods market. This sector is concerned with the 
receipts of the national product by factors of production and the expenditure ot 
this income by households and firms. The model can easily be extended to 
include a government sector and a foreign trade sector, but it does not concern 
itself with how expenditure is financed. In other words, there is no explicit con¬ 
sideration of the role of money. The one-sector model was developed by 
Keynes’s disciples as a simple exposition of the distinctive Keynesian view that 
the supply of national output is demand determined. The General Theory of 
Employment, Interest and Money , as its title indicates, did include an explicit 
consideration of the monetary sector. 

The ISLM model is a two-sector model, containing both a real sector, the 
goods market, and a monetary sector or market for financial assets. It was 
originally developed by J. R. Hicks [1] as an interpretation of The General 
Theory and has since been incorporated into the body of theory which makes 
up the neoclassical-Keynesian synthesis. Depending on whether prices are 
assumed fixed or flexible, the ISLM model comes in Keynesian and 
neoclassical versions. It is a useful expositional device because it analyses the 
interrelationships between real and monetary variables. Today s large scale, 
multi-variable econometric models of the economy are just extensions of the 
ISLM model. They include more variables and have a greater degree of 
disaggregation. 


3.1 The interaction of the real and monetary sectors of the economy 

The role of money as a medium of exchange was initially examined in Chapter 
2’s account of the quantity theory of money. The existence oi a generally 
accepted medium of exchange dramatically lowers the costs ot exchange as 
compared with a barter economy. As well as being a medium of exchange, 


25 



26 


Comparative Statics in the Closed Economy 


money aus as a numeraire or unit of account in which the prices of all com 
modules are expressed. The third function of money is that it seTv es as a sZ 

?u.uTle% a rii n s aSSet - Whe " Perf ° rm ' ne ‘ hiS fUnCti0 " "><*“* '-Ks past and 

in c Il! n |f° ne ‘T PCr '° d 3 decision-unit’s expenditure may differ from its 

able time can act 

deb F ent a u n re a wh S kh tS if m3ny f ° rmSthe rCal world 0ne of these is a bond or 

=?”^St®a?ss 

5KrE=i^,*;b= 

aaa 

Th e distinction between expenditure and portfolio 
allocation decisions 

In a monetary economy the process of lending and borrowing results in a stock 

SX™ “S“ C,“' "7™ "t- »• "••«««v« ~vs 

househnldTh^ 6 Wfl3t proportIon of its current income to spend. For a 
s^on ^kn d p hlS ‘V consumption decision and necessarily its saving deci- 

demand for°«i ab ° Ut itS real investme nt, which is its 


The ISLM Model 


27 


, A financing or portfolio decision must also be made. A deficit unit needs to 
2 ’ decide what ty^es of liabilities to issue, and a surplus umt what kinds of 
assets to hold. In any one period of time the unit s portfolio decisio 
involves not only the financing of its current consumption or real invest 
ment plans but also the rearranging of its existing porttoho of asse ^ s 
liabilities. A portfolio decision is concerned with a change in the co p 
tion of one’s stock of assets and liabilities. 


Flow equilibrium and stock equilibrium 

Srred'ta £££££ Sr com 

sumption or real investment. Some of the 

transferred to deficit households to be consumed by them. Alter taking accou 
oTthhsTransfer, we are left with the net aggregate saving of the economy. 

It must be noted that an individual act of saving does not automatically lea 
to a corresponding act of planned investment. The resources released by the 
saver musette lenfto another household to finance its consumption, in whrch 
case the resources are used. If savers store their savings ,n already existing 
assets such as money or bonds issued in the past, they do not dpectly transf 
the reierves they did not wish to use in the current period to a firm wishing to 

we therefore require the flow equilibrium condition that mvestment equals 

Sa s"o 8 ck equilibrium in the financial sector requires that people mc willing lo 
hold The existing stock of both real and financial assets at their current pn» 
ff^demand for assets does not equal the supply, *e 

changing and this will have repercussions on consumption andra “ '" VeS ™ ds 
decisions. Similarly, if flow equilibrium does not extsri say mv«tment exweds 
saving and firms lower asset prices to boreow more funds toe 
cannot exist either. Therefore, for overall equilibrium of the eco > 
require both flow and stock equilibrium. 


3.2 The ISLM model: the Keynesian version 
The goods -market equations 

We start with a closed economy in which there is no government. When there 
2 a"urces the price level is assumed to be constant and exogenously 
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each variable by the price level P ~ ' we d ° n °> explicitly to deflate 

The following symbols are defined: 

y ~ real national output 
y =■ nominal national output 

r_ Y w ^ en there are idle resources and P = l 

C-nhn r n,i aggre8ate demand = nationai expenditure 
L - planned consumption 

/= planned investment 
S = planned saving 
/ = the market rate of interest 
There are two definitions: 

E ~ C + I 
and 

y s c + s 
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output equal to the ag.reealcdemandic flow equilibrium we must have real 

8 .ven by equation 3.3 or by the alterS^ j T™ * 

y = e 

and substituting 3.1 and 3.2 into 3.3 we obtain 

c + s = C + / 

... ? = / (3.4) 

(3.4a) 

stinTr^t^:^ re n eTuar UilibnUm ‘hat desired 

Ex ante ’ and ‘ ex post’ values of variables 
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referred to as being ex post values. The planned values of variables are known 
as their ex ante values. The ex post value of a variable will difler Irom its ex 
ante value in disequilibrium. When saving exceeds planned investment, then ex 
ante or planned, investment is smaller than ex post investment. It is the planned 
or desired values of variables that directly influence the actual values that 
variables take on. It is firms’ planned investment, not their ex postinvestment, 
that determines their demand for capital goods. Equilibrium requires equality 
between the ex ante and ex post quantities of each variable. 


The investment function 

The ISLM model brings in the connection between the real and financial 
sectors by postulating that investment is inversely dependent on the rate of 
interest. Investment is the demand for capital goods that are wanted because 
they will produce additional goods and services in the future. Thus expectations 
about the future are a crucial determinant of investment demand. When a firm 
buys a capital good the costs are incurred in the present but the revenues the 
firm expects to obtain from the sale of commodities produced using the capital 
good will accrue in the future. The firms must therefore compare costs and 
revenues which occur at different time periods. The way of doing this is to 
bring all future costs and revenues to their value in the current period. This is 
known as their present value. 

If there is a positive market rate of interest, say 10 per cent, then £100 
received next year is worth less than £100 received today. This is because £100 
received now can be lent at 10 per cent and becomes £100 (1 + 0.1) = £110 
next year. The present value of £110 received in one year’s time is £110/(1 +- 
0.1) = £100, since an individual would be indifferent between the prospect of 
receiving £100 now and lending it at 10 per cent and receiving £110 in a year’s 
time. Similarly, £100 lent for two years at 10 per cent would be worth £100 
(1 + 0.1) 2 = £ 121 in two years’ time. Thus the present value of £ 121 received in 
two years’ time is £121/(1 -+- 0.1) 2 = £100. From this it can be seen that a 
present-value calculation is the reverse of a compound-interest calculation. In 
general the present value of £x received in n years’ time when the rate of 
interest is i per cent and is paid at annual intervals is £x/(l + 

The net present value (npv) of an investment project is the discounted value 
of all revenues minus the discounted value of all costs, and is given by the 
following expression, where the market rate of interest is called the discount 
rate: 

/?, R 2 *3 R n 

NPV= - 5 ° + (T7r (TTo^oTF + -- + (TTF- 

The initial cost of the capital equipment is given by S 0 and the net revenue 
expected in the rth year by R The net revenue is calculated as the revenue 
from selling the output produced by the capital equipment minus operating 
costs. These include maintenance and the costs of other tactors of production 
used in the process but do not include depreciation or financing costs. Any 
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a + 1(0 
y = - 


(3.7a) 
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FIGURE 3.1 Derivation of the IS function 


equal I 0 for it to equal saving when income is y 0 . The investment schedule in 
quadrant 3 shows that given a particular state of expectations and price of 
capital goods the rate of interest must be i 0 to result in a level of investment of 

V 

The co-ordinate of t 0 andy 0 is then plotted in quadrant 4. We then have one 
combination of income y 0 and interest rate i 0 for which saving equals invest¬ 
ment. The same process is repeated for income level y, to obtain an interest 
rate of /, which makes saving, when income is y t equal to the level of invest¬ 
ment. In this way we can obtain a large number of interest rates and output 
levels for which investment equals saving, and by joining them obtain the locus 
of all such points which is the IS schedule. This geometric derivation of the IS 
schedule is identical to the process we went through to obtain the IS function 
algebraically. What we have done here geometrically is to substitute equations 
3.5 and 3.6 into 3.4 so as to derive equation 3.7a. 

The IS schedule alone is insufficient to determine both the level of real 
income and the interest rate since we have a single equation (3.7a), which is the 
equation of the IS schedule, in two unknown variables, real income and the 
rate of interest. To solve a model we must obtain determinate and hence 
equilibrium values for all the endogenous variables. This requires that we have 
as many independent equations as there are endogenous variables. To solve the 
ISLM model we therefore need another function in addition to the IS function. 
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The financial sector is brought into the analysis to obtain a determinate solu- 


The financial sector 

It is assumed in the 1SLM model that there are only two financial assets: 
money and bonds. Money has a zero rate of return since the price level is con- 

rnmm^ d t ^ ° f mtCrCSt ,S paid ° n money ’ By definition ’ money is any 
commodity which is generally accepted as a medium of exchange, and, in 

modern economies, consists of notes and coin in circulation with the public 
plus bank deposits which are transferable by cheque. 

As well as being a medium of exchange, money can be a store of value. 
Money ,s defined to be a perfectly liquid asset since a nominal quantity of 
money such as £1, can always be exchanged for the same nominal quantity 
ithout fear of loss and without incurring transactions costs. The liquidity of 
an asset is a concept which embraces the time, the transactions costs and the 
risk of loss associated with turning an asset into money (that is, liquidating it). 

The inverse relationship between the price of bonds and the rate of interest 

A bond is an imperfectly liquid asset since in order to convert it into cash it has 
|l“° n a market at the risk of making a capital loss if the selling price is 

K Ce A 1 WhlCh the b0nd was ori 8 inal, y bought. The alternative of 
a ting uH the bond matures and the principal is repaid involves time, which is 
included ,n the concept of illiquidity. Hence a financial asset is regarded as 
more illiquid, the longer its time to maturity. The price of a bond on a market is 

the present value of the income stream to which the bond is a claim. This can 
be expressed as 


bond price = B„= --— h_1_ 

' (I + 0 (1 4. 0 


t + • •. +- 

2 (I + 0" 


where/! is the nominally fixed annual income and R is the principal which is 
repaid after a years. If the bond is a perpetuity, such as the UK government’s 
consolidated fund (consols), the price is 

B — ^ n T / ^ \‘ 

' (i + oM777/ < 3 -s) 

Applying the formula for summing a geometric progression with an infinite 
number of terms we obtain (see p. 22): 


B, = ~ I -'-\ = -+!_ /i_U \ = +L 

1+1 \ 1 - 1/(1 + 0/ 1 + i \ i ) i 
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From equation 3.9 we see that if the current interest rate rises, the price of 
existing bonds must fall. This happens in order to equalise the rate ot return on 
bonds issued at different dates at different coupon rates. I ake the example of a 
consol issued at £100 with a coupon rate of 2.5 per cent in the 1930s. This 
bond pays an annual income of £2.50. If currently new bonds worth £100 have 
a coupon rate of 10 per cent, they give an annual income of £10. To make 
people willing to hold the 1930s consol its price will fall to £25 to give a rate of 
return of £2.50/25, which gives us 10 per cent. 

This example illustrates the inverse relationship between the price of bonds 
and the current rate of interest The current interest rate is the yield on bonds, 
which is defined to be that rate of interest which, used as a discount rate, makes 
the present value of the future income from a bond equal to its market price. In 
the case of a perpetuity the yield is obtained by rearranging equation 3.9: 

annual income A„ , n s 

yield --—— = 

current bond price B p 

Thus, if bond prices rise, the yield or current interest rate falls. As the ISLM 
model contains only one interest-bearing financial asset, there is only a single 
rate of interest to be considered. In an economy with a number of financial 
assets, differing in marketability, riskiness and date to maturity, there exists a 
whole range of interest rates which is known as the interest-rate structure. 
There is a tendency for interest rates to move in line with one another so that 
reducing the number of interest rates to one is a simplification which still allows 
us to conduct a useful analysis. 

The demand for money 

The demand for money is the demand to hold a stock of money balances. It 
can be expressed either in nominal or in real terms. The nominal value o 
money, M, is the actual number of currency units, such as pounds, in existence. 
The real value of money, M/P, is its nominal value deflated by an index of the 
price level. This gives the purchasing power of a particular stock of money in 
terms of goods and services it can buy. The desire to hold money derives from 
its functions as a medium of exchange and as a store ot value. The rationale ior 
the demand to hold money as a medium of exchange was outlined in Chapter 2 
as part of the exposition of the quantity theory of money. The quantity of 
nominal money required to finance transactions is presumed to depend on the 
nominal value of national income and can be generally expressed as 

M* = fy) = f(Y) 

Note that the functional notation / replaces the constant coefficient k, or con¬ 
stant velocity assumption, used in Chapter 2. 

Alternatively, the demand for money function can be expressed in real 
terms. If the price level doubles, while real output remains unchanged, and the 
demand for nominal money balances also doubles, the demand for real money 
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balances has stayed the same.' Written in real terms equation 3.11 becomes 
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>~ =yW (3.11a) 
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that if the bond market is in equilibrium so is the money market. 1 If people 
were holding excess money balances, they would be running these down to buy 
bonds and bond prices would be rising. This means that it is sufficient to work 
with money-market equilibrium without giving specific consideration to the 
bond market. The money supply is assumed to be exogenously determined. 

The condition for stock equilibrium in the ISLM model is therefore that the 
demand for money should equal the exogenously determined money supply, 
-Wo 5 : 


\p) (p) 0 ’’' p 


If we wish to depict the demand function for money on a two-dimensional 
diagram, we need to hold all except one determinant constant. Figure 3.2 
shows the demand for money as a function of the rate of interest. Each demand 
for money schedule holds income, as well as the exogenous variables which 
determine it, constant. Demand schedule D 0 D 0 is plotted for a level of real 
national income which is constant aty 0 . The supply of money, ( Mq/P ), is given 
by the vertical line, as it is assumed exogenous and hence unaffected by the 
interest rate. If the level of output is y 0 , the interest rate must be t 0 for the 
demand and supply of money to be equal. At a higher level of output, the 
transactions demand for money is greater, and hence a higher interest rate, / ,, 
is required to make the asset demand for money lower so as to still equate the 
money stock with the demand for money. In Figure 3.3 we plot the various 
combinations of the level of real income and the rate of interest which, given a 



0 Quantity of real 

money balances 

FIGURE 3.2 The demand for money as a function of the rate of interest, all other 
variables remaining constant 


1 The proposition that a model with n market-clearing equations solves for n - 1 
independent equations and hence n— I variables, allowing the nth variable to be 
dropped from explicit consideration, is known derived from Walras’s law. This 
explained in Chapter 16, pp. 292-4. 
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J'i Real income 

Figure 3.3 Derivation of the LM function 
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output and for which the demand for real money balances equals the real 
quantity of money in existence. 

Since the model is concerned with real values, we must not forget the role of 
the price level in determining real values. At the outset we made a simplifying 
assumption that the price level is fixed at 1.0. An exogenous price level 
characterises the Keynesian version of the ISLM model. The assumption of a 
constant price levei can be made if we assume that there exists a considerable 
degree of unemployed labour and underutilised capacity in the economy. One 
justification for the fixed price assumption is that the existence of idle resources 
means that firms' short-run average costs are constant. They can expand or 
contract output at unchanged average costs and hence the price level remains 
constant as the volume of output changes. The aggregate supply function is 
therefore assumed to be perfectly elastic up to the full-employment level of 
output. 

It is very important to understand that the Keynesian ISLM model of 
national income determination is an entirely demand-orientated theory. It 
applies to the short-run determination of output when the economy is less than 
fully employed. In these circumstances the amount of output that is produced 
is determined by the quantity that is demanded. The quantity demanded in 
equilibrium is determined by the joint equilibrium of the goods and money 
markets and is ,v 0 in Figure 3.4. It is important to appreciate that the level of 
output consistent with ISLM equilibrium is the aggregate demand for output. 
This only becomes equal to the aggregate supply of output when a perfectly 
elastic aggregate supply curve for output is postulated. 

The aggregate supply of output function which underlies the Keynesian 
ISLM model is depicted in Figure 3.5. It is perfectly elastic at the fixed price 
level P = 1 until the full-employment level of output, y^ is reached. At this 
point it becomes completely inelastic and the fixed price assumption breaks 
down. If we transpose the equilibrium aggregate demand for output, >> 0 , from 
Figure 3.4 to Figure 3.5, the actual quantity supplied will be determined. If 
aggregate demand is less than the full-employment level, jy, the actual quantity 



0 Yo Yt Real income 


Figure 3.5 The Keynesian ISLM model: demand for output determines the supply 
of output up to full employment 
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supplied is demand-determined and identical to y 0 . In the case of y 0 exceeding 
\y. the real quantity of output is restricted to y f , and the price level must be 
higner than P = I. As yet we have no means of determining the price level as 
an endogenous variable in a Keynesian model. To do this we need to add die 
labour market, and this is done in Chapter 6. As this model has only two 
independent markets, those for goods and money, and hence has onlv two 
independent equations, the IS function and the LM function, it can only'solve 
lor just two endogenous variables. These are the interest rate and the level of 
output in the Keynesian version of the model. 


3.3 The neoclassical version of the ISLM model 

In the neoclassical version of the ISLM model prices and costs are assumed to 
be endogenous and the equilibrium level of real output is determined 
exogenously at y f when all resources are fully employed. In the Keynesian ISLM 
model real income and the interest rate are the two endogenous variables 
determined in the model. The major difference between the neoclassical and 
Keynesian versions of the ISLM model is not in their specification of aggregate 
demand (that is, the IS and LM functions) but in the assumptions made about the 
supply side of the economy. The aggregate demand functions could be identical 
but this specification of different supply-side responses results in different 
conclusions regarding the outcome of given policy actions. 

Specifying flexible prices in the neoclassical ISLM model means that goods- 
market equilibrium determines the interest rate quite independently of the 
money market. This can be seen from Figure 3.6. Given that the equilibrium 
level of employment is the equilibrium rate of interest, which equates invest¬ 
ment to the level of savings forthcoming at income level y f , is \i f . This leaves 



Figure 3.6 The neoclassical ISLM model: the full-employment level of output 

exogenously determined 


1 1 he third market, for bonds, is not independent, for when the 
equilibrium so must the bond market. 


money markets 


are in 
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money-market equilibrium to establish the equilibrium price level. The demand 
for real balances which is consistent with goods-market equilibrium is deter¬ 
mined, once the equilibrium output level and interest rate are established, and is 
( M/P){yf , if)- For money-market equilibrium this must equal the supply ot 
real money balances. The nominal stock is given as M$, which means that the 
equilibrium price level is that which makes the real value of Mq equal to the 
equilibrium demand for real money balances. Looking at Figure 3.6, the 
equilibrium price level of P 0 establishes a real value of the money supply such 
that the LM function intersects the IS function at the point with co-ordinates i f 
and tv- If the LM curve were in any other position, it would be inconsistent 
with equilibrium in the goods market. 


3.4 Changing the exogenous variables 
Shifts in the IS function 

If any of the parameters in the IS equation changes, there will be a shift of the 
IS schedule. This illustrated in Figure 3.7 for an increase in desired investment 
caused by improved expectations about the future returns from investment. 
Initially the investment schedule is IqIq and the IS schedule is given by IS <>• 
Due to improved expectations of future earnings desired investment at every 
rate of interest increases, so that we have a new investment schedule I \I j. This 
means that the rate of interest which equates investment to saving at each level 
of output must rise. At output y 0 we now require an interest rate of i' 0 tor 
equilibrium in the goods market. Thus an increased desire to invest shifts the 



FIGURE 3.7 Shift in the IS function due to a change in the desire to invest 
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FIGURE 3.8 Shift in the LM function due to a change in the supply of money 


would also cause a rightwards shift in the LM function since at any given level 
of output, say y 0 , the rate of interest required to equate the demand for money 
with the money supply would be lower. 

3.5 Comparative-static analysis: the Keynesian model 
Shifts in the IS schedule 

An increase in either investment or consumption will shift the IS function 
upwards to the right, as is shown in Figure 3.9, where the IS schedule shifts 
from /S 0 to /S,. A new equilibrium is established at i ,,y,. As in the one-sector 
Keynesian model, an increase in aggregate demand gives rise to an increase in 
national output. This is the familiar multiplier effect and is an example of posi¬ 
tive feedback: the initial impulse, an increase in aggregate demand, causes 
changes which move the initiating variable in the same direction. 
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FIGURE 3.9 The impact of negative feedback from the monetary sector on the size of 

the expenditure multiplier 
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Figure 3.10 The effect of an increase in the money supply 
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The increase in the money stock means that at interest rate i 0 the demand 
for money is less than the amount actually held. Consequently the demand for 
bonds increases, driving up the price of bonds and hence lowering the interest 
rate. (The bond price and the interest rate always move in opposite directions.) 
A lower interest rate stimulates investment, so that if other exogenous variables 
stay unchanged then output rises. Conversely, an upwards shift to the left of 
the LM function will increase the interest rate and lower output. 


3.6 Comparative-static analysis: the neoclassical model 

The analysis just undertaken with the Keynesian model assumed that output 
was in the range where it could be expanded at a fixed price level. Once full 
employment of resources is reached the Keynesian and neoclassical models 
converge. 


Shifts in the IS function 

Suppose that investment or consumption increases but the level of output is in 
equilibrium at its full-employment level, y y, where IS 0 and LM:P = F 0 
intersect in Figure 3.11. The IS schedule now shifts up to IS j. At the initial 
interest-rate and price level there is now excess aggregate demand. Conse 
quently the price level rises. As it does so the quantity of real money balances 
falls and the LM function shifts to the left, eventually reaching its new 
equilibrium position at LM:P — P Once the price level has risen to P j and 
the interest rate to /,, the demand for money has fallen sufficiently to now 
equal the reduced stock of real money balances. There is no change in real 
output. The rise in the interest rate has a disincentive effect on investment that 
exactly offsets the initial increase in aggregate demand which set off the 
process. 

A reduction in aggregate demand which shifted the IS function to the left 
would cause prices to fall. Here the analysis of the neoclassical model is quite 
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Figure 3.11 The effect of an increase in investment demand when the economy is 

fully employed 
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pendent markets it can only solve for two endogenous variables. The Keynesian 
version of the model treats output and the interest rate as endogenous, 
assuming the price level fixed until full employment is reached. At this point the 
Keynesian and neoclassical ISLM models converge. The neoclassical version 
of the model treats the price level and the interest rate as endogenous variables. 
The differences between the two models are only really apparent when 
aggregate demand falls below the full-employment level or output. When 
different supply-side responses are assumed, price flexibility in the neoclassical 
model allows the real quantity of money to adjust and so restore the 
equilibrium level of aggregate demand to the full-employment level. Behind the 
scenes price flexibility in individual product markets enables supply and 
demand to be brought into equilibrium. 

The ISLM model so far constructed has a number of limitations: 

1. It has no government or foreign trade sectors. These are introduced in 
Chapters 4 and 7 respectively. 

2. It cannot solve for output, the interest rate and the price level 
simultaneously. This is achieved by adding the labour market (see 
Chapter 6). 

3. It is entirely concerned with positions of static equilibrium. 

This last point is very important. Although we have sketched out some of the 
adjustment mechanisms by which the model moves from one position of static 
equilibrium to another, we have not got a dynamic specification which allows 
us to trace the time path of the endogenous variables. As the economy is con¬ 
stantly experiencing random shocks, analysed as changes in the exogenous 
variables in an economic model, we know that it is almost always out of 
comparative-static equilibrium. It is extremely important for policy-makers to 
know the adjustment path followed by the economy. A knowledge of its 
comparative-static equilibrium properties, although essential, is not sufficient 
for the successful implementation of macroeconomic policies. 

If the aggregate demand functions were continually shifting, in particular if 
the marginal propensity to consume and the relationship between the demand 
to hold money and the level of income and the interest rate were frequently 
changing, this degree of instability would make it extremely difficult for policy¬ 
makers to know what to do. A certain amount of stability in these functions is 
required in order to know how to implement macroeconomic policies 
successfully. On the other hand, complete stability in the form of no changes in 
the exogenous variables would remove the need for such policy actions. 
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4 Fiscal and Monetary Policy 
Analysis in an ISLM Model 


By adding the government sector to the ISLM model we can use it to start 
analysing the role and effectiveness of fiscal and monetary policies. The. 
advocacy of deliberate government action to regulate the level of aggregate 
demand is the hallmark of Keynesian economics. In orthodox Keynesian 
analysis the economy can get stuck at an equilibrium level of output which is 
below the full-employment level. Here the government is able to restore full 
employment by raising the level of aggregate demand. It can do this by either 
increasing government expenditure, reducing taxation which raises consumers’ 
demand or by increasing the money supply. Inflation caused by excess 
aggregate demand can be controlled by the converse set of policies which 
reduce the level of aggregate demand. 

Government action to stabilise economic activity by stimulating it in a reces¬ 
sion and reducing it in an inflationary boom is known as Tine-tuning’. It is 
further characterised as discretionary policy because the government makes 
deliberate policy changes in response to particular economic circumstances. 


4.1 The ISLM model with the government sector 

The analysis of the effect of the government sector on the economy can be 
read.ly incorporated into the ISLM model. Consumption and saving now 
become functions of disposable income, yd (that is, income after tax). Govern¬ 
ment expenditure. G 0 , is assumed exogenous, while for simplicity the govern¬ 
ment s tax revenues. T, are assumed to be proportional to national income, the 
equation^ ^^ p0rt,0nailty bein S the tax rate < '• The savings function is given by 

S = -a+syd ... (4J) 
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And 

yd = y - T (4.2) 

T = ty (4.3) 

Substituting 4.2 and 4.3 into 4.1 we obtain 

5 = -a+s(l-/)y (44) 

Aggregate demand now includes government expenditure as well as investment 
and consumption, so that goods-market equilibrium requires 

v = £ = C + / + G 0 ‘ (4.5) 

Disposable income is divided between saving and consumption: 

yd — y - T = C + S (4-6) 

Therefore 

r « C + S + T (4.7) 

Substituting 4.7 into 4.5 and removing C from both sides of the equation shows 
that goods market equilibrium requires 

S + T - I + G q (4.8) 

Substituting 4.4 and 4.3 into 4.8 we obtain the equation for the IS function: 

1(0 + G 0 =-a+s(l-t)y + ty (4.9) 


The geometrical derivation of the IS function (4.9) is shown in Figure 4.1. 



Figure 4.1 Derivation of the IS function when the government sector is included in 

the model 
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Quadram I indicates the level of savings plus tax that is associated with 
vanous real income levels. If the level of real output is the level ofTavZ 
plus tax would be (6 + 7')„. Quadrant 2 shows that, to equal (S +■ T)„ i m J, 
men. p us government expenditure must be /„ + C 0 . The rate of interes," 
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Once the government sector is incorporated in the ISLM model we can 
begin analysing the impact of both fiscal and monetary policy Monetary 

cemral'h t % , mV °! VeS the alteratlon of the nominal momy supply by the 
central bank. Fiscal policy is the management of the government's budget 

r£c ihelT, 5 °/ llS expen f ure 0Utn ° W and ta * ~ innow m order!o 
eo aggregate demand. The government runs a budget deficit if its 
expenditure exceeds its tax revenue. Such a deficit can be financed dther by the 
sale of government debt (bonds in the ISLM model) or by expanding the 
money supply Similarly, a budge! surplus, arising when the tax revenue 

red C ucm/X 1,Ure ' C3n ^ n " anCed by redeemin S government securities or by 
reducing the money supply. 3 

of anal > ,sis we def ine a pure fiscal policy to be a budgetary 
change which leaves the money supply unaltered. If the government increases 
ts spending, without increasing taxation, it injects money into the economy as 
t finances its expenditure. If, simultaneously, bonds of an amount equal tothe 
additional government expenditure are sold to the public, their money balances 
are drawn down and replaced by bonds. The net effect is that the nominal 
money supply remains unaltered. Similarly, a reduction in taxation, without a 
?°" t °™ tam raductlon ln government spending, will mean that more money is 
payment! To h k C ec °" 0my Vla government spending than is withdrawn by mx 

muTT fi™ H P a m ° ney S , UPPly unchan S ed the reduction in tax revenue 
must be financed by an equivalent amount of bond sales. 

government budget surplus also has financing implications. If the govern- 
ment ,s taking ,n more money by way of tax payments than it is returnin To 
the economy by means of spending, then the money supply will be falling^o 
prevent this and to keep the nominal money supply unchanged he gove nmem 
has to redeem (buy back) bonds from the public in the requSredTmZ 
The assumption of a pure fiscal policy measure is an analytical device that 
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enables us to separate out the effects of changes in government spending and 
taxation from the effects of changes in the money supply. In practice, a change 
in fiscal policy is likely to have implications for the supply of money. 

4,2 Policy analysis in a Keynesian model 

Fiscal and monetary policy will be examined in the context of a Keynesian 
model with idle resources. This means that an expansion of aggregate demand 
will cause an increase in real output. 


Fiscal policy 

An expansionary pure fiscal policy caused by either an increase in government 
expenditure or by a reduction in taxation will shift the IS schedule upwards to 
the right, as shown in Figure 4.2. Because we have assumed a pure fiscal 
policy, the resulting government budget deficit is financed by bond sales to the 
public. The assumption of an unchanged money supply allows us to assume 
that the LM curve does not shift as it would if the money supply were increased 
in order to finance the fiscal deficit. The increased government spending, or 
increased private spending due to a tax cut, stimulates output, which increases 
from v 0 to y { . The interest rate also rises for the same reasons previously 
discussed when analysing an upwards shift in IS. At a higher level of income 
the demand for money w-ould exceed the unchanged money supply if the rate of 
interest remained unaltered. At a rate of interest of i j and an income level of y j 
the demand for money is once more equal to the supply of money. 

The increase in the interest rate following a fiscal expansion will be greater, 
the more interest-inelastic is the demand for money, since a larger change in the 
interest rate is required to persuade people to hold a given money stock at a 
higher level of income. This is shown in Figure 4.3. 

Dl and D' 0 are alternative demand for money functions with respect to the 
rate of interest when output is held constant at _Vo- Do more elastic than Dq. 
The demand and supply of money are initially in equilibrium when output is r 0 



o vo y^ y 

Figure 4.2 An expansionary, pure fiscal policy 
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Real money balances, -p 


■ G y R j 4 ’ 3 SlZ£ the chan S e In the rate of interest consequent upon a change 
m t e demand for money increases as the demand for money becomes more interest- 

inelastic 

and the interest rate is / 0 . Output then increases toy, due to expansionary 
fiscal policy. D$ shifts up to Df, and D' 0 . Each demand schedule shifts by the 
same horizontal distance. In the case of the more elastic function the rate of 
interest rises only to if to equate the increased demand for money with the 
constant money stock. If the demand for money is less interest-elastic, the rate 
of interest will rise further to i[. 

We have thus seen from Figure 4.3 that the change in the rate of interest 
required to maintain monetary equilibrium when output changes is greater, the 
more interest-inelastic is the demand for money. This means that the slope of 
the LM function is steeper, the more interest-inelastic is the demand for money. 

Since the increase in the rate of interest following a given expansionary fiscal 
policy is greater, the more interest-inelastic is the demand for money, the result¬ 
ing increase in real output is smaller. This is due to the larger contractionary 
impact of the interest rate on private investment. This point is illustrated by 
Figure 4.4. Expansionary fiscal policy shifts the IS schedule from IS 0 to IS ,. 



6 Vo Vt Y2 " y 

figure 4.4 The expenditure multiplier increases as the elasticity of the demand 

for money increases 
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FIGURE 4.5 Fiscal policy is more effective, the less interest-elastic is investment 

In the case of a relatively elastic money demand function the LAf schedule is 
LM e . The rate of interest rises only to i 2 , and hence real output increases as 
far as v 2 . The fiscal policy multiplier is larger than if the money demand func¬ 
tion is more interest-inelastic. The relevant LM schedule is then LM , the 
interest rate rises further to /, and consequently the rise in output to y, is 

smaller. . 

The effectiveness of fiscal policy would not be impaired at all by an increase 
in the interest rate if investment were perfectly unresponsive to interest-rate 
changes. If investment is autonomous (unrelated to income or the rate of 
interest), the IS schedule would be vertical. Only one level of income would 
produce the level of saving equal to the volume of autonomous investment. 
Figure 4.5 illustrates the case when investment is perfectly interest-inelastic; the 
fiscal policy multiplier is the same size as in the one-sector Keynesian model 
(output rises by y 0 y 2 ). The multiplier diminishes as the interest elasticity of 

investment increases. > . 

With the same fiscal expansion, output only increases by yo-Vi when in ^ est ' 
ment is interest-responsive and the IS function is downward-sloping. We have 
therefore deduced that the fiscal policy multiplier is larger 

(a) the more interest-elastic is the demand for money, 

(b) the less interest-elastic is the demand lor investment goods. 


Monetary policy 

A standard method of changing the money supply is for the central bank to 
engage in open-market operations in government securities. To increase the 
money supply the central bank buys bonds from the public. In order to 
persuade the public to hold fewer bonds and more money, the government has 
to raise the price of bonds, i.e. to lower the rate of interest. This means that the 
interest rate falls in the process of monetary expansion and rises if there is 

monetary contraction. . 

The ISLM model presented here features the usual Keynesian transmission 
mechanism whereby monetary policy affects aggregate output. An increase in 
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the money supply at the original equilibrium level of output and interest rate 
would cause disequilibrium, since there would be an excess supply of real 
money balances over the demand for them. The demand for bonds increases 
bond prices rise and the interest rate falls. As a result of the reduced interest 
? r e ’ !" VCSl J" e " t < and consumption, particularly the demand for consumer 
durables, which may depend on the interest rate) increases and output rises 
here are two points at which the Keynesian transmission mechanism may 
fail to transmit the effects of monetary change to the real sector. V 

irst, the interest rate may be very unresponsive to changes in the money 
supply due to the high interest elasticity of the demand for money. This can be 
seen by reference to Figure 4.3. Shift the money supply function to the right 

and D' ZL l mt ^ eS r t ' rate efTec ; s of this rise in thc m °ney stock along D* 
and Dq. If the demand for money function is interest-elastic (D£) the interest 

iEJS ,T, “ 35 as if 1 “* for money function is 

inelastic (D 0 ). The more interest-elastic is the demand for money, the less the 

Ihe^consea'll 0 ' * ^ “ lhe m ° ney SUpply and the less stimulus 

output q y 15 t0 ,nVeStment - This means a sma,Icr increase in national 

A second factor which would render monetary policy ineffective would be 
the unresponsiveness of investment and consumption to interest-rate changes 

^ iA an m , Cn ; aSe r i n the money supp,y caused a fa!l in the interest rate, this 
would have little effect on aggregate demand or, consequently, on output 

nationaHnc nm!' *** of themoney multiplier (that is, the increase in 

national income due to an increase in the money supply) is larger 

(a) the less interest-elastic is the demand for money, and 

(b) the more interest-elastic is the demand for investment goods. 

mprhln-! 0nClU u Si0 u S u emerge fr ° m spccifyin S a Keynesian transmission 
e.han.sm which has two distinctive features. It is restricted to a limited 

,nHK f financial assets (a s,n 8 le one ’ bonds, in the ISLM model) and is 

interest raTes!^ m ° nCtary Changes only afFect demand via a P«*ior change in 

Monetarists who work within the neoclassical framework stress a more 
irect and widely diffused transmission mechanism. If the demand and supply 
or money are out of equilibrium, then adjustment occurs across a wide range of 
assets, including goods. Hence the demand for goods and services is a direct 

of money 0fany d ‘ SCrepanCy between demand for money and the actual stock 


4.3 Policy analysis in a neoclassical model 

The justification for discretionary fiscal and monetary policies to regulate the 

even non 88 ”?*? IS either much weaker in the neoclassical view or 

even non-existent. As the economy is capable of self-adjustment, the only 

moner? 00 i“ ^ ,! Change in the S over nment’s fiscal stance or in its 

This rafionat 0 ? W ° SpCCd UP and/ ° r Sm °° th ° Ut the process of 'adjustment, 
rationale for macroeconomic policies applies also in a Kevnesian world 
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but there the possibility of an under-full-employment equilibrium provides an 
additional and stronger reason. 

This chapter is restricted to comparative-static analysis so it does not 
develop the dynamic analysis required to explore the role of fiscal and 
monetary policies in speeding up adjustment. 


Fiscal policy and ‘crowding out’ 

In the neoclassical ISLM model fiscal policy cannot alter the level of real 
national output; it only affects the price level and the interest rate. This result is 
shown in Figure 4.6. The IS schedule is moved up from JSq to IS {, by 
increased government expenditure or by reduced taxation. This is financed by 
bond sales, so the nominal money supply remains unchanged at M 0 . Excess 
aggregate demand results, the price level rises, reducing the real value of the 
money stock and shifting the LM function up to the left. In order to equate the 
now smaller stock of real balances with the demand for real balances the 
interest rate must rise to The higher interest rate chokes off some private- 
sector investment. If the expansionary fiscal policy involves reduced taxation, 
the rise in the interest rate would serve to channel resources away from invest¬ 
ment and into additional consumption. If increased government expenditure is 
the cause of the shift in the IS schedule, then the rise in the interest rate chokes 
off some private-sector investment in order to make room for additional public- 
sector expenditure. This effect is known as crowding out because resources are 
taken away from the private sector in order to meet the requirements of public- 
sector expenditure. The rise in the interest rate is the mechanism by which this 
occurs. 

A reduction in government spending or an increase in taxation would have 
exactly the opposite effects. The IS function in Figure 4.6 would shift from IS | 
to IS 0 , the price level would fall, shifting the LM schedule down from 
LM' {) :P = P i to LM {) :P = P {) and the interest rate would fall. In a neoclassical 
ISLM model fiscal policy therefore has no effect on the equilibrium level of 
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diViSi0 " ° f tha ' ° Utput between lhe public •"« P^me 
sectors and between consumption and investment. 1 

Monetary policy 

equilibriun^price levd and h,?*' Chan6eS ‘ he money supply only affect ** 

Vri^ 

aggregate demand is stimulated and the price level rises Th^ nr£! , r f e ’ 

^ 

^ •?—r. 

rising. A distinctive feature of neocIaSn^t ufflKS 
budget deficit financing, one way to finance the budget is by expanding 



Figure 4.7 The neoclassical model: an incrpncv in ,h„ , 

n incr ease in the nominal money supply 


suppL m, ™s' r :vz iVsLMi:,: the ~ <*«- «*« 

the capital stock u S B H v h lys 'l ,s short run and as5um « that the size of 
removed in Chapters 15 and 2 L * " inVeStme "'- ™ s a ”™Pri°n is 
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the money supply. Government budget deficit financing is a major source of 
monetary expansion. This is why the desire to control the money supply in 
order to reduce inflation translates into the need to reduce the budget deficit, or 
public sector borrowing requirement as it is alternatively called. Even if the 
budget deficit is financed by bond sales, the neoclassical ISLM model 
developed here shows that to be inflationary as well, though less so than a 
money-financed budget deficit. 

4.4 The role and relative effectiveness of fiscal and monetary policy 

Part of the debate between Keynesians and monetarists has centred on the rela¬ 
tive effectiveness of fiscal and monetary policy as deduced from comparative- 
static analysis. In section 4.2 we made the following deductions: 

1. The size of the fiscal policy multiplier is larger (i) the more interest-elastic 
is the demand for money, and (ii) the less interest-elastic is the demand for 

investment goods. . . . 

2. The size of the money multiplier is larger (i) the less interest-elastic is the 
demand for money, and (ii) the more interest-elastic is the demand for 
investment goods. 

So it can be seen that the factors which make for effective fiscal policy are the 
same as those which render monetary policy less effective and vice versa. 


Keynesian views 

Typically Keynesians have held that fiscal policy is a much more effective 
policy tool, and this view was particularly strong in the early years of 
Keynesianism. At its most extreme the demand for money was depicted as 
perfectly interest-elastic, a condition known as the liquidity trap which gives 
rise to a horizontal LM schedule. In addition, investment (and consumption) 
were regarded as more or less invariant with respect to the interest rate. 

A less extreme position is the Keynesian—neoclassical synthesis found in 
many textbook expositions, which holds that these interest elasticities vary with 
the state of economic activity. In a deep recession the demand for money will 
be pretty interest-elastic (the LM schedule is therefore horizontal or nearly so). 
As the economy moves towards full employment, the interest elasticity of the 
demand for money falls toward zero when the LM schedule becomes vertical 
or nearly so at full employment. 

The Keynesian attitude towards fiscal policy was particularly strong in 
Britain in the 1940s and, although the Conservative administration ot the early 
1950s paid greater attention to monetary policy, its importance waned. It was 
really not until the mid-1970s that monetary policy was taken more seriously 
in Britain. This can be attributed to the combined effects of the influence of the 
neoclassical revival in academic economics in the form of monetarism and the 
consequences of the ill-fated 1970-3 Barber boom. The then Conservative 
Chancellor of the Exchequer tried to boost economic growth by means of an 
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sequent Labour government felt constrained by the need to keen the n.fht 

ceTsive°| r v r0 ra W n n H 8 reqUiremem U " der SOme control in order to pr'evem 

f demand d ‘ ary « rowth - The move away from post-war Keynes™ 
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President in I960. At first the Keynesian"!? espou . sed untl1 Ken "cdy became 
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ultimately accomoanieri hv f, and balance-of-payments deficits, 

experienced in the 1950s An exnifc ,T Unemploymenl lcvels than those 
programme found favour with the electors in° n |‘980 yneS ' an eC0n0mic policy 



Neoclassical 
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the effectiveness of fiscal policy when resources are not fully employed has 
been a source of disagreement. If the analysis is restricted to the comparative- 
static ISLM analysis we have conducted so far, then the degree of crowding 
out increases as the size of the fiscal policy multiplier falls. So crowding out is 
greater the less interest-elastic is the demand for money and the more interest- 

elastic is investment. . . T . 

Trying to establish the size of these elasticities is an empirical matter. In the 
post-war period hundreds, if not thousands of econometric studies have been 
made, spawned by ever-expanding computer facilities. The impact of these is 
reviewed in later chapters. For now we can note that the extreme Keynesian 
views regarding the interest elasticities of the demand for money and of invest¬ 
ment have not been upheld. 

The debate between Keynesians and neoclassicists has now moved on trom 
the relative effectiveness of fiscal and monetary policy to the question ot 
whether Keynesian macroeconomic policies are even feasible. 

One aspect of the neoclassical critique is that the lags between changes in 
one variable which result in changes in another are both long arid very 
imperfectly known. Given the complexities and uncertainties surrounding our 
knowledge of how the economy works, the government is most unlikely to be 
able to fine-tune the economy. Its knowledge of when to act, with what 
variables and by how much is totally inadequate to enable discretionary macro 

policies to have the desired effect. . 

A further critique of Keynesian economic policy models is that they assume 
that the existence of government policy does not modify the behaviour of 
individual agents so as to alter the coefficients (parameters) of the structural 
equations constituting the model. According to this critique, macroeconomic 
models should incorporate rationally formed expectations of economic agents 
about the future values of variables. Expectations are rational when they are 
formed by using the model of the economy which is thought to explain its 
workings. The application of the rational expectations hypothesis to 
macroeconomics has been an important development in the last few years. 
Models incorporating fully rational expectations have been developed to show 
that both fiscal and monetary policy will have no impact at all on the real 
variables if the government’s policy reaction to economic events has been 
forecast by the private sector. Rational expectations models are examined m 

greater detail in Chapters 18, 19 and 22. _ _ 

We can thus distinguish three facets of the neoclassical critique ot Keynesian 

economic policy: 

1. Monetary policy is more important than fiscal policy. This is demonstrated 
by an appeal to empirical evidence on the relevant interest elasticities 
which are interpreted by means of comparative-static equilibrium analysis 

in an ISLM model. ._ 

2. Discretionary fiscal and monetary policy cannot be successfully imp 
mented because of insufficient knowledge of the dynamics of the economy. 

3 Fiscal and monetary policy can have very little impact on the real 
variables because of the formation of rational expectations by private- 
sector decision-makers. 
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4.5 Extensions to the basic ISLM model 

It cannot be emphasised too much that in economic analysis the conclusions 
epend crucially upon the assumptions made. We start out with some assumD 
ions about what are the important variables to concentrate upon and what son 
m0t ' Va ‘ eS eCOnomic agents. The next process is that of making 

be fluterTir7h nS 0n , C S n ° f thesc assum P ti °" s - These deductions can only 
be faulted ,f they are logically incorrect. Whether or not these deductions can 

h ?h P ' e . 3rd Va ld pollcy rec °mmendations based on them depends on 

sufficient Tf a r r " y Slmplirying assumptions upon which they rest capture 
sufficiently well the features of the real economy we are trying to model The e 
is no easy or direct test of this. Whether one thinks that the assumptions 

ad ^ uatc dcpt: ;' d5 P ar,| y on a subjective interpretation of one’s owifobserva- 
tions of how the economy appears to work. A further test is to confront the 
deductions with the empirical evidence. In the methodology of posit ve 

ri"' CS , h ' S ,S regarded as tha <> a 'y scientifically valfd approal 

h " ° Unately '/u 0n0metr ' c testins does not in Practice eliminate Enough 
hypotheses and there still remain contending theories to choose between ? 

Given he limitations of empirical testing pure theorising has a vital role to 

hons Tht P ,Tfo US t0 choosc rival explanations or policy recommenda- 

T 'V" / f". h ° W r0bust the eonclusions are when the assumptions are 

then Ifk 1 concluslons d ° change when alternative assumptions are^pecified 
then ,t becomes more difficult not to remain agnostic specinea, 

The conclusions regarding the impact of fiscal and monetary policy which 

Lke u e D en the e -bast''/w'lr ChaP H e [ arC ^ Up °" particular assumptions which 
thk -n, ba5lg (^" model in its Keynesian and neoclassical variants. At 

Altered mav affiec rh ' *° 1 y ° U '° three types of assumption which, when 
altered, may affect the conclusions reached about monetary and fiscal policy. 

(0 Instantaneous adjustment 

/depends "i^' T'*? "° ' ime lagS ' Each de P e " da "‘ variable in time 

depends on the values of its determining variables in time t only. There is no 

equilibrium to^noT ° fpaS ‘ Va ' UeS ' ™ S mCanS that adjustment from one 

«aficXniwur , aXr tan,aneous and we can ° n,y conduct c ° mparative - 

To undertake dynamic analysis we have to specify adjustment lass for 
instance that it takes time for the demand for money to alter in response to 
interest-rate changes, and further time for investment plans to be revised In 

variahle* ' yS ' $ 7 a ' S ° f :d t0 consider ,he repercussions of a change in one 
the ev' m r n J n a ° ther and the feadback efrec,s oa «■* utiginal variable. Take 

nterSTare I f ‘ he m0ney supply which ini,iaUy l°»*r* the 

OUIDU increnlv ,h a '"7“* r3te stimulates aggregate demand. Real 
interest rate rUes ‘!j!. demand for transactions balances increases and the 
Which r„!£. u S has a de pressing impact on investment and output, 

to say about the „!/' ' n f terest rate ' Comparative-static analysis has nothing 
fa i n! f of repercussions among variables: it only predicts the 
nal outcome when equilibrium is re-established. 
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Comparative-static analysis is helpful in allowing us to make predictions 
about the long-run direction and size of a change in a variable, but any assess¬ 
ment of the methods of demand management must include knowledge of the 
ways in which the economy adjusts to fiscal and monetary measures. We have 
sketched out some adjustment mechanisms and indicated some possible policy 
conclusions that may stem from the existence of long and uncertain adjustment 
lags, but much more remains to be done by way of formal specification of 
adjustment lags and time paths. 

(ii) Constant wealth 

The basic ISLM model has assumed that wealth is constant. The problem with 
this assumption is that if the government runs a budget deficit (or surplus), and 
even if it finances this by selling (or buying) bonds to keep the money supply 
unchanged, the stock of bonds in private-sector hands rises (or falls) and 
therefore total private-sector wealth increases (or decreases). 1 The ratio of 
bonds to money also changes. This presupposes that some form of portfolio 
adjustment (that is, altering the ratio of bonds to money and moving from 
financial assets into real goods or vice versa) must occur. In other words, a 
government fiscal deficit or surplus cannot be consistent with long-run 
equilibrium. The effect of allowing for the requirement of government budget 
balance in long-run or full equilibrium is examined in Chapter 21. 

Because we have assumed wealth constant in the ‘basic’ ISLM model we 
have not included wealth as a determinant of consumption. The only transmis¬ 
sion mechanism linking changes in the money supply with changes in con¬ 
sumption and investment is the indirect Keynesian one in which people adjust 
to any excess demand or supply of money by respectively moving out of or 
into bonds. This affects the interest rate, which in turn influences investment 
and possibly the demand for consumer durables. 

The monetarist transmission mechanism is both more direct and involves a 
wider range of assets, including real-goods assets as well as financial ones. In 
this view a change in the money supply will cause people to adjust directly via 
their expenditure on goods as well as via financial assets. This means that con¬ 
sumption depends upon wealth and is particularly affected by any discrepancy 
between the stock of real money balances consumers wish to hold and the 
amount they actually hold. The introduction of a wealth effect into the con¬ 
sumption function means that changes in the money supply have a more direct 
and diffuse impact on aggregate demand than that allowed for in the Keynes¬ 
ian transmission mechanism. 

(7/7) A closed economy 

The basic ISLM model is a closed economy (that is, one with no foreign 
sector). This is in the spirit of Keynes’s ‘General Theory’, which was developed 

‘If the private sector takes into account the present value of the future tax pay¬ 
ments needed to service the additional government debt, then there is no increase in 
private-sector net wealth. 
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m th e context of a closed economy, as was much early Keynesian theorisino 
Ithough the early post-war Keynesians extended the approach to im- 8 * 
national trade, they only took account of a limited range of adjustments and 
he Keynes,an message for domestic demand management continued foja fo™ 

When the S Ug ™ St StUdentS in the <* » closed economy mt^el 

in p I[ fnr h nlr med,ate P ° St War WOr,d lhis bias in the °™ing was not so mislead- 
g .. - f 1 y P ur P° se s as it subsequently became because foreign trade and 

EHF— saSSSSS 

oolicies for h R^° re beC ° me in f creasi "*'y necessary to analyse macroeconomic 
polices for Bnta.n m terms of models of a relatively small open economy Wh 
models are introduced in the next section of the book * 


In the remainder of this section we continue with the closed-economy assumD 
Iron in order to focus attention on the labour market and on the analysis of 
unemployment. The addition of a third market to the ISLM model's goids and 

nowToKe ar for‘ S thme H US “ rera0Ve °" e of that model ’ s limitation* We can 

"^d°;he h "c e et4r US Vanab,es: the interest rate ' the Of ««- 


5 Unemployment and the Labour 
Market 


Unemployment is an emotive issue and this is reflected in the terminology 
adopted in the economic analysis of unemployment. The KeynesianJ“ n «Ptof 
full employment has already been used in the previous chapters but without 
anv careful consideration of what it means. The social objective of achieving 
•foil employment' has had a powerful appeal in this century and, following the 
adoption of Keynesian economics, its maintenance has been treated as a P 
responsibility of government. Only in the last decade has it become increas- 
inTapparent that government policies are unable to produce the low rates of 
unemployment experienced in the 1950s and early 1960s. Consequently more 
attention is now being given to analysing the supply side ol the economy, is 
to'this"topic that we now turn, this chapter outlining Keynesian and 
neoclassical ideas on the determination of the level of unemployment. ln d< ™S 
o we cons de whether full employment has a satisfactory theoretical defini- 
L and, if given such a definition, it is possible in practice to measure its 

aP Kev™s based his own analysis of unemployment on the neoclassical theory 
of the labour market. In the pas. Keynesians and neocla^itetstshave adored 
the same approach to the demand side of the labour market but have differed 
over specifying the supply side of that market. 


5.1 The demand for labour 

The macro models we consider in section I are short £ 

static equilibrium and hence abstract from growth. The short-run nature ot 
these S s is evident from their assumptions. The stock of capital, the labour 
force andthe'level of technical change are all assumed constant. In a long-run 
(growth) model all these are allowed to vary. A brief consideration of the long 
run is needed in order to derive the short-run demand for labour. 
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The long-run demand for labour 

In the tong rim the level of output that can be produced depends on the 

redidnl'!h ° f ab0Ur and j c . ap,ta < and °n 'he state of technical knowledge. This 
onship IS expressed in terms of an aggregate production function- 

•" = /(i ’ * 71 ( 5 . 1 , 

Where y ,s the real output per period of time, /. is the flow of labour services 

P -rr i0d of time - K ,s the ca P' tal stock which yields a proportionate flow 

TtZsi! fESt PCr P ° d H° f ‘ ime - and ris the s,ale of technical knowledge. 

. ® y aggregated production function. National output is in effect 

ach assumed " P ° f 3 5ing,e '- vpe ° f Labour Ind ca^a, "e 

each assumed to be homogeneous factors of production. Other factors of 

production do not enter the analysis at this level of aggregation since net 

are nmld r0d r UCt 1 l ° bC fi " al 0utput< Intermed ‘ate stages of production 

are netted out in the aggregation procedure and in an open economy imports of 

raw'materials and intermediate goods are subtracted from the valul of nJms’ 

aoDhca ,0n ' ML"* natl0nai out P ut is calculated as the value added by the 
application of labour and capital to raw materials. 

... " " epclass ' cal theory labour and capital arc assumed to be substitutable e.x 
ante, fhts means that there ,s a whole range of possible production techniques 
each representing a particular combination of labour and capital available to 
produce a given level of output. Once a particular techniqu^s chosen as bling 
he least-cost technique at that time, capital becomes embodied in specific 

be P wee„ labour , f ' 5 3 sma,l<:r degrce substitutability 

between labour and capital ex post than ex ante * 

ms “V 3 g '; owin * “Morny equilibrium in the labour market can only be 
maintained at the current real wage if the stock of capital equipment grows in 

XT'? the “P 3 " 5 ' 0 " of the labour force. Unemployment will result if the 
about force grows more rapidly than the stock of capital and if factor price 

the dc r nd for iabour s ° that * matches ihe 4^ 

of labour This kind of unemployment will not respond to increases in 
the clp'ul stock Ur " eSS the$e arC aCC0mpanied ^ a more increase in 


The short run demand for labour 

Since the stock of capital and the state of technology are regarded as fixed in 
e short run, output will vary only with the quantity of labour employed The 
short-run aggregate production function is therefore written as 

y =/(L, k , T) 

_ _ ’ ' (5.2) 

where K and T are constants. 

The short-run demand for labour is derived from the short-run aggregate 
P XT funcl ' on - In sllort ru n macro models it is normally assumed that a 

slion n run e8 so e |hm S th bSt " Utabi '- ty b " Ween Cap ' ta ‘ and labour ' d °« exist in the 
vaSd Thf h , e P^P 011 ' 0 " 5 which the two factors ara used may be 
• he marginal product of labour is positive but declines as employment 


Unemployment and the Labour Market 


63 


increases. An additional assumption in the models of the type developed in 
section I is that the level of employment is not constrained by an insufficient 
stock of capital. Given that firms operate in perfectly competitive goods and 
labour markets, the price of goods and the wage rate will be unaffected by the 
amount of output produced by any single firm. The addition to marginal 
revenue from employing an extra unit of labour — the marginal revenue product 
of labour - is thus the marginal physical product of labour times the product 
price: 

MPL x P 

At the aggregate level product price is replaced by a price index covering all 
goods and services. A profit-maximising firm will hire labour until the marginal 
revenue product of labour is just equal to the marginal cost of that labour unit 
which is its money wage rate, W. In symbols this statement is 

MPL x P = W 

Dividing both sides by P we get 
W 

MPL - — = \v — the real wage rate 
P 

The real wage rate per unit of labour is the money wage rate divided by the 
price of the product labour makes. It therefore measures the cost of labour in 
real terms since it is the number of physical units of output that can be 
exchanged for one time unit of work. When the additional units of output 
produced by hiring an extra unit of labour {MPL) exceed the marginal cost ot 
labour in real terms (»v) then a firm will make a positive profit on the marginal 
labour unit. Thus a profit-maximising firm will hire labour until the marginal 
product of labour equals the real wage rate. Given the assumption that the 
marginal product of labour is positive but declining as output increases in the 
short run, then the lower is the real wage, the greater will be firms’ demand for 
labour. The demand for labour therefore varies inversely with the real wage 
rate, as shown in Figure 5.1 (p. 67) and is aggregated over all firms in the 
economy. 

Mathematical derivation of short-run demand for labour 

A firm’s short-run profit function is 

k = Py{L) - WL - TFC ( 5 - 3 ) 

where n is profits, P is the price of output or, on aggregation the price index. W 
is the money wage rate. y{L) is the short-run production function, and TFC is 
total fixed costs. 

Differentiating equation 5.3 with respect to the quantity of labour employed. 
L , we obtain the first-order condition for a profit maximum: 


dn dv 
~d[~ 111 


- 


(5.4) 
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Therefore 


dy W 


Equation 5.5 shows that profit-maximising firms in perfectly comDetitive 
product and labour markets will hire that quantity of Lour for wTh he 
marginal product of labour. dy/dL, equals the real wage, 7/P ^ 

being /> e -« iT'aTrnru ' mperfcct 'y com P etitiv e- a firm's demand function 
labour with ,1; P rofil r ' m 1 f x,mis ' n S firm will equate the marginal product of 
labour with the ratio of the money wage to the marginal revenue i.e. 

K = F\y)y(L) - WL - TFC 

dn dy dP dv 

P ~ 7 T + y~, - -~fV =0 

dL dL dy dL 


P ±[,+ '"l = 

dL L P dy J 


dP y\ P(1 + \f e ) 


dL Pd + l/e) 

\ dy p) 

where e is the price elasticity of demand for the firm's product. Therefore. 


W .. . dv dy 

— = (1 + l/e)~ = (l -k) — 
p dL dL 


where k is the degree of monopoly in the Lerner sense, i.e. 
^ _ /’-marginal cost 


firmpiysis 7 = 7(7 TXh' : 'r y 50 that ,he rate the 

w y kV{L >' the resu] t Of profit maximisation will be 


dv IV 


W r 

■Ti 


'dL W 




Where (r il./dW)W/L is the elasticity of the supply of labour. Therefore, the 


Since marginal cost = marginal revenue = P + y dPIdy 
P-P-ydP/dy y dP -l 
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assumption of imperfect competition does not alter the deduction that if firms 
are profit maximisers the demand for labour depends on the real wage rate. 

If we assume the law of variable proportions (that is, diminishing marginal 
returns), the marginal product of labour declines with the amount ot labour 
employed. Profit-maximising firms will only be induced to hire additional 
labour and produce more output if the real wage falls. The demand tor labour 
is assumed to be a decreasing function of the real wage rate, as expressed in 
equation 5.6. given that the technical conditions of production and the degree 
of market competitiveness are held constant: 




d{ W/P) 


5.2 The supply of labour 

In the long run the supply of labour is determined by such factors as popula¬ 
tion growth and the rate of participation of the population in the work force. 
The latter has increased over the post-war period due to the greater proportion 
of married women seeking work. The supply of labour is not the total potential 
labour force: it is the amount of labour willing to work at a particular real wage 
rate. Like the demand for labour, the labour-supply function has a choice- 
theoretic basis. Each worker is assumed to obtain utility from leisure time and 
from real income which can only be increased by forgoing leisure. The labour- 
supply decision for each individual involves maximising the utility over some 
time horizon from leisure and work given a maximum number of possible 
working hours and the real wage rate per hour that can be earned. The crucial 
question here is what will be the effect on labour supply of a rise in the real 
wage rate. A rise in the real wage rate increases the opportunity cost of leisure. 
Leisure becomes more expensive. The substitution effect ot this relative price 
change is to reduce leisure time and increase work time. But an increased real 
wage rate raises the real income for a given work time. This income effect 
raises the demand for leisure. 

Thus an increase in the real wage will increase the supply of labour hours per 
worker only if the substitution effect outweighs the income effect. Over the 
long run it is apparent that the income effect has been stronger. As real wages 
have risen over time so people's working hours per week have fallen. The 
evidence for the short run is much less clear cut. A rise in real wages is likely to 
increase the labour supply by increasing the number of people who wish to 
participate in the labour force. Workers already in employment are induced to 
supply more labour by the payment of overtime rates. Some empirical studies 
have shown that women and teenagers have a more elastic supply of labour 
than adult males so that the proportion of the population participating in the 
labour force tends to increase when real wages rise, though the hours supplied 
by workers already employed tend to fall. Empirical work suggests that while 
the long-run labour-supply function is inelastic with respect to the real wage 
rate, over the short run the supply of labour does respond positively to 
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increases in the real wage rate. (For one such study and a summary of these see 
ucas and Rapping (1|.) It is usual to assume in short-run macro models an 
aggregate supply function of labour which depends positively on the real wage 
rate, as shown in Figure 5.1. ® c 

Mathematical derivation of the supply of labour function 

The utility function of the Ah household which obtains its income from selling 
labour services is B 

u, = /(.>> R,) ( 5 7) 

where.,- is real income and R, is the number of‘hours' orieisure. tn this type of 
Uli ity function real income is an aggregate variable that embraces both current 
consumption and future consumption in the form of current saving. Utility is 
maximised subject to the constraint on the total number of‘hours’ available- 

( 5 . 8 ) 

£=*&£ ‘x ta l T ber or ' hours ’ available and 5 < is the total numt>er 

nours worked. A further constraint is 

" = S ' W ( 5 . 9 ) • 

fmm'nl'V he real Wa *f T per ‘ h ° Ur ’- Real income ma >' ais0 include income 
from non-human wealth but this will be unaffected by the number of hours 

currently worked though it will influence how many hours The household 
margtal utlty “ ““ med ' ha ‘ ^ mC ° me and leisure have P°*i« 



suSr,1 maximises the utility it obtains from real income and leisure, 
subject to the constraints 5.8 and 5.9. The flrst-order condition for this 
maximum is obtained by differentiating the utility function 5.7 with respect to 
the number of hours worked and setting the first derivative equal to zero, i.e. 

dUj _ dili dVi dUi dR, 

dS, dy\, dSj + dR . ~d<^ ~ ° ( 5 -U) 


Therefo e re Uat '° n 5 ' 9 iy ' liS ‘ = w ' and from equation 5.8 dR,/dS, = - 1. 


bU, _ dU, 
Sy, ''’~Vr' 


(5.12) 


ciSr* 5 2 , expressea ^ equilibrium condition for a household. It will 
maTa L 7, r at r mber ° f ' hours ' per P eriod of ^ which equates the 

of tharhourV wLk* Th COme I™ an ' hour ’. s ’ work t0 th e marginal disutility 
‘hour’ in i - \ a^* ( ?' S ls tbe marginal utility forgone by not devoting that 

hour to leisure.) An alternative statement of this is that the real wage rate 
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equals the marginal rate of substitution of utility from leisure for utility from 
real income, ( dUJdRi)!{bUJdy ,). This marginal rate of substitution is assumed to 
increase as work is substituted for leisure in the short run so that the real wage 
will have to rise if leisure time is to decrease through voluntary choice. 
Therefore, the aggregate supply function for labour is expressed as an increasing 
function of the real wage rate: 


L s =h 


ry. tJE- 

\P) \d{WfP) 


(5.13) 


The specification of labour supply as a function of the real wage is an 
important feature of neoclassical analysis and one on which Keynes focused 
his criticism in The General Theory. 


5.3 Neoclassical labour-market equilibrium 

In a neoclassical model the labour market is in equilibrium at that real wage 
rate which equates the demand for labour with the supply of labour, so that the 
labour market is cleared. This is depicted in Figure 5.1 at an equilibrium real 
wage rale of \v e and an equilibrium employment level of L e . Once L e is 
established the amount of output produced is read off from the short-run 
production function. This gives the equilibrium level of output that lies behind 
the neoclassical version of the JSLM model in which y e was assumed to be 
fixed exogenously. The equilibrium level of employment established at the 
market-clearing real wage rate is consistent with full employment. Nobody who 
is willing to work at the equilibrium real wage rate is unemployed, except while 
searching for a job. 

Frictional unemployment and job search 

An equilibrium or full-employment level of employment does not imply a zero 
level of unemployment. Some positive amount of unemployment always exists. 



0 L„ L 


Employment 

FIGURE 5.1 Labour-market equilibrium 
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Even in the 1950s unemployment never fell below 1 per cent (see Figure l.l 
p. 4). Despite there being some unemployment there are also job vacancies.' 
We therefore need to show that equilibrium in the labour market is consistent 
with the existence of some unemployment and vacancies. The essence of this 
reconciliation is that because it takes time for workers to search for jobs and 
tor employers to hire new workers there will always exist some frictional 
unemployment and some unfilled vacancies. 

The existence of frictional unemployment is explained in terms of the special 
characteristics of the labour market which distinguish it from most product or 
service markets. Transactions are conducted on a highly personal basis and 
involve individual contracts between worker and employer. This contrasts with 
ordinary product markets where retailers, who act as middlemen between 
uyer and seller, hold stocks of the product. Alternatively there are waitine- 
ists. which are a typical feature of purchasing services. Vacancies and 
unemployment serve the same functions as inventories and waiting-lists in 
other markets. 

In any market buyers and sellers need to get information on the prices at 
which exchanges are likely to occur. The information is obtained by a process 
of search. Job-search theories of unemployment have burgeoned in recent 
years (see references |2|-[6j). These theories seek to explain unemployment as 
the outcome of job search by both workers and employers in markets 
characterised by imperfect information which is costly to acquire. Because of 
their characteristics labour markets require a more extensive search than many 
other markets where prices .are posted daily (as on stock or commodity * 
markets) or are displayed by retailers. To obtain information about the going 
wage rate for ones labour services it is often not sufficient to examine posted 
prices as indicated in job advertisements. Personal applications are required to 
discover if the individual would in fact receive a job offer. Similarly, a firm 
needs to advertise vacancies and hold interviews in order to discover what 
quantity and quality of job acceptances it will get at the wage rates it offers. 

Job search theories have an explicit choice-theoretic foundation: they 
assume that workers and firms aim to maximise utility. Additional search will 
bring benefits in the form of more information but will also incur extra costs. 
For workers the opportunity cost of search is the time taken from either leisure 
pursuits or work time as well as any additional transactions costs. When an 
unemployed worker obtains a job offer at a particular wage, he or she needs to 
estimate the relative costs and benefits of accepting the offer. The benefits will 
be the present value of extra income earned over future years in that job The 
cost will be the expected value of additional income from searching longer and 
possibly obtaining a better job offer. The duration of unemployment will 
therefore be longer, the lower the opportunity cost of job search and the greater 
the expected income from longer job search. The higher the ratio of unemploy¬ 
ment benefit to income from working, the lower is the cost of job search The 
expected income from job search depends on the worker’s estimate of the best 
job offer he is likely to get and how long it will take to get such an offer. At the 
eginnmg ot the job-search process a worker will base his idea on the real wage 
^ Can . on his Previous employment experience. As job search 

proceeds he will revise this estimate according to the money wage offers he 
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receives. Thus an unemployed worker has a reservation real wage and will not 
accept a job below this wage and is likely to revise the reservation wage 
downwards as the duration of unemployment lengthens. 

Job-search theory predicts that unemployed workers may reject job offers 
because of incorrect information. They may think they can obtain better wage 
offers and fail for some time to realise that market conditions have changed 
and that the equilibrium wage rate has changed. In a neoclassical model a 
decline in aggregate demand would be reversed by downward movements in 
the money wage rate and the price level. If unemployed workers fail to reajise 
that the equilibrium money wage has fallen because they have to search to find 
out this piece of information, then they will extend their duration of unemploy¬ 
ment. The rate of unemployment, which depends both on the numbers 
unemployed and their duration of unemployment, will rise. 

Job-search theory in the context of a macro model helps to explain 

(a) the existence of an equilibrium level of unemployment and vacancies, 
together with an equilibrium full-employment level of employment, and 

(b) the deviation of unemployment and vacancies from their equilibrium values 
as a result of random shocks to the economy giving rise to incorrect 
perceptions about appropriate wages and prices. 

So far we have not given explicit recognition to the fact that the aggregate 
labour market is not a single market for homogeneous labour time but a 
complex of interrelated labour markets for different skills in different locations. 
Even within a micro labour market for a particular skill, labour is not 
homogeneous: some workers are more efficient with their time than others. The 
heterogeneous nature of labour markets is an important element in job-search 
theories because it makes information more difficult and hence more costly to 
obtain. Some job-search theories (Phelps (51) have focused on the spatial 
distribution of jobs as the key to why information on wages rates and job offers 
require extensive search. 


Structural unemployment 

Job-search theory can explain frictional unemployment in individual labour 
markets which are in basic equilibrium. However, as structural changes occur 
in the economy some industries, some labour-skill categories and some regions 
of the country decline while others expand. This results in disequilibrium with 
excess labour supply in contracting sectors while there is excess demand tor 
labour in growing sectors. , 

Labour resources will move from declining sectors into expanding ones in 
response to wage differentials, but the adjustment takes time and may remain 
incomplete. The displaced workers have different skills and live in different 
locations to the new job opportunities. Retraining takes time and some 
displaced workers may not be capable of being retrained. The mobility of 
workers will be restricted by difficulties with rehousing or strong preferences 
for their current location. This type of unemployment is known as structural 
unemployment. Technical change also contributes to structural unemployment 
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by altering the balance ot demand and supply in specific product markets and 
more generally by improving labour productivity. The acquisition of labour- 
saving capital equipment will reduce firms’ demand for specific types of labour 
and for labour in general unless demand growth keeps pace with the increase in 
labour productivity. 

The distribution of unemployment and vacancies among individual 
industries and regions will determine their aggregate level for the economy as a 
whole. So long as some sectors experience an excess supply of labour, even if 
the majority of sectors have excess labour demand, there will be a positive level 
of unemployment. 


In addition to the frictional and structural factors causing unemployment 
there is a proportion of the unemployed who for reasons of health or work 
attitudes find it difficult to remain in steady employment. This category is 
usually subsumed under frictional unemployment. 

Thus in neoclassical analysis the existence of unemployment and vacancies 
does not imply that labour markets remain permanently uncleared. Aggregate 
labour-market equilibrium is consistent with frictional unemployment and 
vacancies, while at the micro level individual labour markets will be continually 
adjusting to the changes in demand and supply which characterise dynamic 
economies. 


5.4 Keynesian unemployment 


The distinguishing feature of Keynesian unemployment is that it is attributed to 
an insufficient level of aggregate demand. The condition results from a different 
specification of the labour-supply function from that in neoclassical analysis. 
In 7 he General Theory Keynes assumed that workers are unwilling to accept a 
cut in money wages in order to secure more employment, even though they 
would accept an equivalent reduction in the real wage rate brought about by an 
increase in the price level while the money wage rate remained unchanged. 
Keynes did not attribute this to irrationality on the part of workers but to a 
desire to preserve their wage relativities. Workers are concerned with the real 
wage they receive and not just its money value. Because the price level is not 
determined in any single labour market, workers can only bargain directly for 
money wages and not real wages. Therefore, workers are willing to accept a cut 
m real wages that stems from a rising price level but not one caused by a cut in 
money wages, because the former affects all workers more or less equally and 
does not alter relative real wages. In contrast a cut in money wages is seen as 
arlccting only that particular group of workers and adversely affecting their 
real wage relative to other income groups. In the static interpretation of the 
Keynesian model the money wage is assumed to be fixed. It is exogenous to the 
model and explained by institutional factors and past history. 

Therefore, in a Keynesian model the supply of labour is, within limits, 
perfectly elastic with respect to the current money wage rate. An example of a 
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Figure 5.2 Keynesian labour supply function 


Keynesian labour-supply function is drawn in Figure 5.2 as schedule WJS\. 
Its position depends on the fixed money wage rate, W ,, and upon a given price 
level, which we take to be P,. Schedule W x fS x shows that given a money wage 
of W | and a price level of P,, up to OL u units of labour are supplied. However, 
to induce more than OL u labour units to supply themselves when the price level 
is P, the money wage has to rise above W x , so ensuring a higher real wage. 

In Figure 5.2 the demand for labour is also plotted with respect to the money 
wage, holding the price level fixed at P,. As the money wage rises the real wage 
rate also rises along D l D l since the price level is assumed fixed at P,. Given a 
money wage of W x and a price level of P„ only OL , labour units are 
demanded while OL u arc supplied. There is an excess supply of labour equal to 
L X L U units. The labour market is uncleared and there is unemployment. 


The Keynesian labour market 

The relationship between the neoclassical and Keynesian specifications of the 
labour market and the derivation of the demand and supply of labour schedules 
with respect to the money wage depicted in Figure 5.2 are shown in Figure 5.3. 

Quadrant 1 in Figure 5.3 shows the neoclassical demand for and supply of 
labour schedules with respect to the real wage rate. The equilibrium real wage 
which clears the labour market is We start by assuming that the money 
wage rate is fixed at W x and the price level at P,. Quadrant 2 shows what the 
resulting real wage rate wifi be. Schedule OP x is drawn for a particular price 
level, P,, and all along it w = W/P x . When the money wage is W x and the 
price level is P, we read off from schedule OP , that the real wage is w,. In 
quadrant 3 the 45° line enables us to transfer the money wage rate from the 
horizontal axis of quadrant 2 to the vertical axis of quadrant 3. From the 
vertical axis in quadrant 3 the money wage rate can then be transferred to the 
vertical axis in quadrant 4. Looking at quadrants 1 and 4 together we can see 
that when the money wage rate is IF, in 4 the real wage rate, given a price level 
of P|, is w,. Quadrant 1 shows that when the real wage is w, the demand for 
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labour is L ,. 7 his is then plotted on the horizontal axis of 4. In quadrant 4 the 
co-ordinates IV,, L, plot a point on the demand curve for labour with respect 
to the money wage rate, for a given price level P 

If the money wage rate were fixed at a lower level, such as W 0 , then from 
quadrant 2 we get that the corresponding real wage rate, given the price level is 
still lixed at P,, is w 0 . From quadrant 1 the demand for labour when the real 
wage is wo is L u . In quadrant 4 the co-ordinates W 0 and L u provide another 
point relating the demand for labour and the money wage rate when the price 
level is lixed at P ,. Joining all such points in quadrant 4 we get the demand for 
labour schedule D,D, with respect to the money wage rate when the price level 
is constant at P,. 

Given Keynes’s hypothesis about the supply of labour, then, the amount of 
labour supplied when the money wage is fixed at W , and the price level at P, is 
given by schedule W,fS, in quadrant 4. The Keynesian labour-supply 
schedule for a current money wage, W„ and P= P, is horizontal until point/ 
and then slopes upwards. This shape is due to Keynes’s assumption that 
workers are willing to accept a cut in real wages that comes from a rise in the 
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price level but are unwilling to accept a cut in the money wage rate when there 
is unemployment. Given W, and P,, the real wage is w , and at this real wage 
quadrant 1 shows that OL u labour will be supplied. Therefore, if the price level 
remains at P ,, the only way to induce more than OL u units of labour to supply 
themselves is to raise the real wage rate by raising the money wage above W ,. 
Therefore, the Keynesian aggregate labour-supply schedule corresponds to the 
neoclassical one at employment levels above OL u . 

In quadrant 4 the positions of the demand for and supply of labour 
schedules with respect to the money wage rate are fixed in relation to a 
particular price level. Along schedules D,D, and kV x fS, the price level is held 
constant at P,. If the price level changes, then both the demand for and supply 
of labour schedules in quadrant 4 shift. These shifts are shown in Figure 5.4. 

Let us assume that the price level rises from P , to P 2 . In quadrant 2 the 
H’=W/P identity pivots down to OP 2 . At each money wage rate the 
corresponding real wage is now lower. For instance, from quadrant 2 we see 
that at a money wage of W, and a price level of P 2 the corresponding real 
wage is now w\. Quadrant 1 shows that at a real wage of w'„ OL\ labour is 



Figure 5.4 The Keynesian labour market: an increase in the price level raises 

employment 
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demanded. So in quadrant 4 the co-ordinates W x , L\ give a point on a new 
demand for labour schedule D 2 D 2 with respect to the money wage rate when 
the price level is P 2 . Because the real wage has fallen from to w\ some 
marginal labour units are no longer willing to work and the labour supply con 
tracts along the neoclassical labour supply function to L’ u . However, OL' units 

L a ^ Ur are St f ,7 ilIing t0 work at or below the existing real wage of w^Thus 
the Keynesian labour-supply function at price level P 2 is W vS 

o in Keynes’s analysis, when the amount of labour willing to work at the 
existing money wage and price level exceeds the demand for labour, employ¬ 
ment can be increased by policies which raise the demand for labour This Is 

Reure Vrr® pnce ie I d relatiVe t0 the m0ney wage rate - For instance ’ in 
function for l 1? Crease L" ' pnCe IeveI from P i to P 2 shifts up the demand 
function for labour with respect to the money wage rate. Although the real 

wage falls because the money wage is fixed at W x while the price level rises, the 

amount of labour supplied still exceeds the demand for it. Therefore total 
employment rises from OL { to OL\. ’ total 

When the Keynesian labour-supply function is operative, labour is said to be 

aMevei? 0 ? aSS1 ? iabour ~ sl ; p P ly function - In Keynes’s analysis this will occur 
f employment belovv the market-clearing amount of employment- 

“ •"«■ ^ ~ * 
Voluntary and involuntary unemployment 

Keynesian unemployment is also termed involuntary unemployment 
Invduntary unemployment is often defined to exist when unemployed workers 
are willing to work at the current real wage but are unable to find jobs. Keynes 

Theory Tisw? 136 ° f involuntary unemployment {The General 

theory, p Ip). It. exists if, following an increase in the price level with an 
unchanged money wage (that is, a fall in the real wage rate) 

(bl fh l dp PPly n°r ^i°u r StiH eXCeed$ the existing ievel of employment, and 
(b) the demand for labour is greater than the current level of employment. 

The need for this apparently elaborate definition of involuntary unemployment 

> “ lf ol Fi frc 4 again - Given a money wa ^ ^ K 

real wicCnnfv nf l i, are supplied at the real wage, ,,, But at this 

„ ntT? on,y 0L i labour unrts are demanded. The excess supply of labour or 
unempoyment, is given by the distance L,L„. However, not all of this 

paleTtoToT T ^ ‘ inv °l untary ’ because L,L U units are only pre¬ 

rate of w ft '7 gS r ra ‘ eS W Ch eXCeed the market-clearing real wage 
fV, and P eaVeS L ' L ’ aS the amount of inv oluntary unemployment at 

demand fnM ‘ • increasedfrom P > ‘° p i and the real wage falls to w\. the 
Keynes’s neitr r "“T” T ° L 1 t0 0Z/ " thuS P assin 8 the second of 
labour will!™ in ™ T d m°" S ' af 11,6 l0Wer rea] . wa S e of the amount of 
OL,, and so the 7°. ’ Stl exceed,s Ebe on -ginal level of employment, 
irst necessary condition for involuntary unemployment is 
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met. Real wage rates w , and >vj are above the equilibrium real wage. Once the 
real wage has fallen to the market-clearing level, w e , and employment is L e , the 
conditions for involuntary unemployment no longer exist. As before, the 
demand for labour can only be increased by lowering the real wage. However, 
if the real wage falls below then the supply of labour will fall below L e , the 
current employment level, as shown in quadrant 1. The first condition for 
involuntary unemployment no longer holds. Therefore, if the money wage is 
W,< the price level is P , and the total excess supply of labour is L X L u , only 
L x L e of that is involuntary unemployment and the amount is not 

involuntary. This is why in Keynes’s model labour is only off the neoclassical 
labour-supply function at real wage rates which exceed the market-clearing real 
wage rate. The algebraic expression for Keynes’s labour-supply function is thus 

W = W x for WfP > w e {off the neoclassical supply function) 

L 5 = h{W { fP) for WjP < yv e {on the neoclassical supply function) 

In the neoclassical model labour is always on the labour-supply function, as 
workers respond in the same way to a given change in the real wage whether it 
is due to a price-level change or to a change in the money wage. If the actual 
real wage exceeds the equilibrium real wage, then in neoclassical analysis the 
ensuing unemployment is voluntary. A sufficiently large cut in the real wage 
due either to a fall in the money wage or a rise in the price level, or perhaps to 
some combination of both, would reduce the supply of labour until it equalled 
the demand for it. 

As should by now be apparent, the distinction between voluntary and 
involuntary unemployment is not a particularly easy one to make, especially 
when the heterogeneity of the labour market is taken into account. For 
instance, is a doctor who cannot find a medical job involuntarily unemployed 
because he declines to work as a refuse collector? Hahn [1 ] classifies this case as 
one of involuntary unemployment, but one can also argue that the refusal to 
work at a lower real wage implies voluntary unemployment. When we move 
from purely theoretical defintions of unemployment to empirical work, the 
distinction between involuntary and voluntary unemployment becomes even 
harder to make, as can be' seen below. 

What, then, is the point in making such a distinction in the first place? It is 
partly political, in that presenting unemployment as involuntary stresses the 
need for some alleviating government remedy. More important for economic 
analysis is that involuntary unemployment, unlike voluntary unemployment, 
could be reduced by government measures to increase aggregate demand. 
Completely different policies are required to reduce voluntary unemployment, 
such as decreasing unemployment benefit. This measure aims to increase the 
cost of job search and so reduce the amount of frictional unemployment. 


Full employment 

The difficulty of distinguishing ibetween voluntary and involuntary unemploy¬ 
ment means that full employment, defined as existing when the aggregate 
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labour market clears, is not easily measured in practice when we are dealing 
with the thousands of interrelated labour markets rather than a single 
omogeneous labour market. What aggregate amount of frictional and 
structural unemployment is consistent with overall labour-market equilibrium 
cannot be readily determined and it will change over time 
. T he operational problems associated with defining full employment as exist 
.ng when the level of unemployment is consistent with overall labourS't 
° therdefinitos of fuli employment. Some have defined 
n ." , , s °t an a [ bllrary Pontage of unemployment which obtained in the 

k db h w e t ° k 6 n have ul descr,bed in ‘erms of a level of unemployment which 
s deemed to be desirable if not feasible. In this book we shall stick to equating 
full employment with equality between the demand for and supply of labour 
allowing for frictional unemployment and vacancies. 


5.5, Why did unemployment increase in the 1970s? 

The behaviour of the percentage rate of unemployment in post-war Britain was 
outlined in Chapter 1 (see p. 3 and is summarised in Table 5.2, p 79 and 

noffidl 'h ?' 4 ? c SinCe 1967 the annuai average rate of unemployment has 

sions n the 6 pTi 2 ’ 5 ° f ^ work - force ’ a rate only approached in reces- 

f th ear h er post-war period. In the boom years of 1973-4 unemploy¬ 
ment fell to an annual average of 2.6 per cent and then rose steadily. In th/sub- 

fn thl follo tUrn 8-9 upem P lo >' merU onl y fell slightly to 5.4 per cent and 
i, following recession attained a pre-war level of 10 per cent 

The factors which could explain the rise in unemployment are: 

1. An increase in the amount of structural and frictional unemployment 

2. An upwards shift to the left in the labour-supply function. ' 

A growth in Keynesian involuntary unemployment. 

nf IS th V 5 ry d'm° Ult in r practice t0 separate the influence on total unemployment 

statistics ift”/T ThC Pr ° b,em with ”‘^^8 unemployment 
statistics is that they do not measure any of the theoretical concepts of 

as tte numberif V"'‘7* Kingdom the rate of unemployment is measured 

force te a h g ‘ red unem P lo y ed ‘aken as a proportion of the labour 

to reistTr whl a lfe 1 unem P !o T ed )- Hence a change in the incentive 

rLf a i measured unemployment even if there is no change in the 

eal underlying rate of unemployment. The numbers of registered unemployed 
give no indication of the reservation real wage rates of the unemployed P There 
no direct test of whether an individual is involuntarily unemployed or 
voluntarily unemployed while searching for a job at or above hi^etrmion 


Structural factors 

Although the number of jobs has risen over the last thirty years Ifrom 23 3 
million m 1950 to 25 million in 1979) it has failed to inc”s fas, as 'he 
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working population. (This has risen from 23.5 million to 26.3 million in the 
period 1950-79.) A closer look at the working population reveals three broad 
groups that have experienced a relative increase in unemployment. These are 
the young, the unskilled and, since the mid-1970s, women. 

Classifying the unemployed by age groups reveals that the percentage rate of 
unemployment falls steadily with age until about 55, when it rises. However, 
duration of unemployment rises continuously with age. Unemployment rates 
tend to be higher and have risen more rapidly over time among the unskilled 
than among skilled workers. When unemployment is differentiated by sex, it is 
apparent that male unemployment rose relative to vacancies from 1966 
onwards but that the female unemployment-vacancy relationship only shifted 
outwards after 1974 following equal-pay legislation. 

All the three groups which have experienced a relative deterioration in their 
employment prospects have had a steady rise in their relative wages. The 
average hourly earnings of youths under 21 calculated as a percentage of adult 
male earnings rose during the post-war period from 45 per cent to over 60 per 
cent. Similarly, the ratio of wages of skilled workers as a percentage of 
unskilled workers wages fell during the 1970s. For example, in the engineering 
industries this fell from 145 per cent to 130 per cent. The ratio of male to 
female earnings fell from 186 per cent in 1970 to 154 per cent by 1977. Similar 
trends have been observed in other Western economies (Haveman [8]). 

Unemployment in some sectors and regions has risen more rapidly than in 
others. The manufacturing sector in particular has experienced a decline in 
employment since 1971. Within that sector some industries, such as the motor 
industry, have declined with particular rapidity. (From 1972 to 1979 the output 
of passenger-cars produced in the United Kingdom fell from 1.9 million to 1 
million, while demand in 1979 at 1.7 million registrations was slightly higher 
than in 1972.) Manufacturing industry was particularly severely affected in the 
1980-1 recession, which mirrored a number of structural features of the inter¬ 
war depression when very heavy unemployment occurred in staple export 
industries hit by foreign competition. 


Frictional unemployment 

Up until the mid-1960s the relationship between the number of vacancies and 
unemployment was pretty stable but then it began to change, first for men in 
1966-7 and in 1974 for women. 

A given level of vacancies became associated with higher unemployment 
rates. One explanation for this is that frictional unemployment increased 
because the opportunity cost of unemployment fell. The ratio of income when 
out of work to post-tax income when in work (the replacement ratio) has risen 
since the 1950s - see Table 5.1. A significant increase occurred in 1966 when 
earnings-related supplement to unemployment benefits was introduced. This 
contribution towards frictional unemployment has declined with the phasing 
out of earnings-related supplement in 1981-2. The replacement ratio is higher 
for lower-income workers and for those with large families, both being 
categories which have higher-than-average unemployment rates (Nickell [9]). 
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TABLE 5.1 Average replacement ratio* 


1950—9 38.8 per cent 

1960—5 44.7 per cent 

1966—76 71.4 per cent 

* Standard rate of unemployment benefit 

+ ERS + Family allowances 

Average weekly earnings + Family 
allowances — Tax — National insurance 
contributions for a married man with 
_ two children 

Source: Scott and Laslett [10]. 

A number of studies (references [ 10]—[ 14 j) have reported that higher 
replacement ratios can explain up to 70 per cent of the increase in unemploy¬ 
ment recorded in 1967-72 (for a contrary result see [15]). The fact that the 
increased duration of unemployment can explain most of the increase in the 
stock of unemployed in the period 1967-77 is also consistent with an increase 
in frictional unemployment. 

There is considerable agreement that the rate of unemployment consistent 
with labour-market equilibrium has increased over the 1970s but its precise 
value at any particular time cannot be at all accurately estimated. Two studies, 
[101 and [15! using quite different methods have estimated the equilibrium or 
full-employment rate of unemployment as respectively 3.4 per cent in 1976 
(when the total unemployment rate was 5.3 per cent) and as 4 per cent in 1977 
(compared with the total rate of 5.7 per cent). 


Upward shift in the labour-supply function 

An upward and leftward shift in the labour-supply function (see Figure 5.1, 
p. 67) would raise real wages and reduce employment. If this occurred, there 
would still be no excess supply of labour in equilibrium but it is likely that the 
numbers registered as unemployed would rise. 

One explanation of such a shift in the labour-supply function is derived from 
job-search theory and emphasises the role of incorrect information. Workers 
maintain higher money and hence higher real reservation wages because they 
do not know what the equilibrium wage rate is. One would expect this type of 
shift to be only temporary since incorrect information results from cyclical 
changes in the economy. As workers revise downwards their estimate of the 
going wage rate, the labour-supply schedule shifts back towards the right and 
employment rises again. 

A quite different explanation of upwards shifts in the labour-supply function 
attributes it to the power of trade unions to obtain real wage increases which 
exceed the increase in the value of output per worker. Unit labour costs rise, 
causing the demand for labour to contract. (See Scott and Laslett [10] for a 
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Table 5.2 Real wages, productivity and unemployment 




Rate of change 

Difference 



Rate of change 

of output per 

between 



of real wage 

person employed columns 1 

Percentage rate 

Annual 

rate (per cent) 

(per cent) 

and 2 

of unemployment 

average 

(1) 

(2) 

(3) 

(4) 


1950-4 

0.30 

1.91 

-1.61 

1.68 

1955-9 

1.76 

1.62 

+0.14 

1.72 

1960-4 

0.98 

2.38 

-1.40 

1.94 

1965-9 

0.62 

2.62 

-2.00 

2.1 

1970-4 

3.85 

1.89 

+ 1.96 

2.98 

1975-9 

2.79 

1.64 

+ 1.15 

5.2 


development of this hypothesis.) Table 5.2 shows that significantly higher rates 
of increase in real wages were obtained in the 1970s compared with the earlier 
periods and that these exceeded the rate of increase of labour productivity 
(column 2). The resulting increase in unit costs will not only affect the short- 
run demand for labour, as can be analysed in Figure 5.1, it will also affect the 
long-run demand. Firms will have an incentive to substitute capital for labour 
by investing in labour-saving capital equipment. This would not by itself cause 
higher unemployment if a sufficiently large amount of investment occurred, so 
that the rise in investment offset the effect of labour substitution on the demand 
for labour. This has not happened, as there has been insufficient incentive for 
firms to invest. The rate of return on capital has tended to fall over the post¬ 
war period; for instance, the real rate of return from equity fell from 6.8 per 
cent p.a. in the period 1954-64 to —2.7 per cent in the period 1965—76 
(Lawson [ 161). 


Keynesian unemployment 

A further possibility is that labour is off the neoclassical supply function and 
that an increase in the level of aggregate demand would permanently reduce 
the amount of unemployment. Keynesian unemployment is essentially cyclical 
unless there is an insufficient stock of capital to employ the work-force. In 
order to explain the trend for unemployment to rise over time there would need 
to be a growing amount of slack in aggregate demand reflected in an increasing 
volume of excess capacity. 


Conclusion 

Neoclassical and Keynesian analysis provide different perspectives on the 
factors which can explain the rising trend in unemployment. Different analyses 
of the underlying causes of unemployment imply different policy responses. 
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The remedy of increased aggregate demand as a means of nermanemlv r P r) 
tng unemployment will only work if the i p . ermanent] y redu c- 

part of unemployment being invol n ary ^'correct TZ* ? 
examine Keynesian policy Jcombat Inemptoyme^'in the ™ text^ffh 
sector model of the economy in which the labour market is added to the 
and money markets of the ISLM model. dd d 1 th 8 ds 
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6 The Three-Sector Macro Model 


The ISLM model reduces to only two independent markets or equations and 
can therefore solve for just two endogenous variables: the level of real output 
and the interest rate in the Keynesian version; the price level and the interest 
rate in the neoclassical version. The introduction of the labour market provides 
a third independent equation and enables one to solve for all three variables: 
the interest rate, the price level and the quantity of real national output. This 
chapter outlines the three-sector macro model in which the goods, money and 
labour markets interact. The behavioural equations which make up the three 
markets can be reduced in number and summarised in the form of aggregate 
demand and aggregate supply functions. The aggregate demand function which 
is derived from the IS and LM equations takes the same basic form in both the 
neoclassical and Keynesian versions of the model. The fundamental difference 
between the two approaches lies in their specification of the supply side of the 
economy, as we have just seen in Chapter 5. 

6,1 The aggregate demand function 

The aggregate demand function indicates how the volume of real aggregate 
demand rises as the price level falls. The derivation of the aggregate demand 
schedule from the IS and LM functions is shown in Figure 6.1. Part A of 
Figure 6.1 shows intersections of the IS and LM schedules. The LM schedule 
is shown for different price levels. As the price level rises, the real value of the 
money stock falls, so the LM schedule shifts up to the left. All the exogenous 
variables are held constant. When the price level is P Q the goods and money 
markets are both in equilibrium at interest rate i 0 and at an aggregate demand 
for output of y Q . Part B of Figure 6.1 plots the price level, P 0 , and the 
corresponding level of aggregate demand, y Q , which are consistent with 
simultaneous equilibrium in the goods and money markets, and so give another 
point on the aggregate demand schedule. The pairs of price and output com¬ 
binations at which both the goods and money markets are in equilibrium trace 
out the aggregate demand schedule AD. 
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0 /2 / 0 -— y, - k -■/ 


Figure 6.1 Derivation of the aggregate demand schedule 

sS&^ ! ^SSSSSsan 

upwards to the right will move the ZlT the IS functlon 

ag« T re E “e m s P u e D D e |vlrh el “• iSn ? cessary t0 derive a relationship between 
relationship determines toTeo™'h b ‘ Ch ’ t0 ? etherwlth the aggregate demand 

nsttrs-st^ 

6.2 The neoclassical three-sector model 

v1rSfor d r n m d odel edU,e ” ^ZcZicI, "and KeyneJan 

model X outbiiow: ° f ^ ™*« a P «•. 

The goods market 
Savings function: 

S/ p = 5 (i _ t ) y 

Investment function: ' 

UP = 1(0/P 


( 6 . 2 ) 
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Government expenditure: 


G/P = GfP 

(6.3) 

Tax function: 

T/P = t(y) 

(6.4) 

Goods-market equilibrium: 

S T I G 

(6.5) 

P P ~ P + P 

Therefore, the equation of the IS function is 
|s(l - /) + t\y = I(i)/P + G 0 /P 

(6.6) 

The money market 

Demand for money function: 

i M \° M 

(t) = ~p {y,C) 

(6.7) 

Exogenous supply of money: 

M s — Ml 

(6.8) 

Money-market equilibrium: 

1 M \ D M s 

\p) = ~p~ 

(6.9) 

Equation of LM function 

Ml M 

-T-T * 11 

(6.10) 


Equations 6.1-6.10 specify the ISLM model as developed in Chapters 3 and 4. 
Finally, the labour market or production sector outlined in Chapter 5 is added. 
The distinguishing neoclassical characteristic is that the supply of labour equa¬ 
tion (6.13) is a positive function of the real wage rate throughout its range. 

Production sector 
Short-run production function: 

}’ ~ AL, K, T) (6.11) 

Demand for labour function: 

L D = g(W/P) (6.12) 

Supply of labour function: 

L s =h(W/P) (6.13) 
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Labour-market equilibrium: 

L s = L° = L e (6.14) 

Substituting equation 6.14 into equation 6.11 gives 

?/= /(£*) (6.15) 

(where y f and L e indicate market-clearing levels of real output and employ¬ 
ment; K and T are omitted as they remain constant). 

The model has twelve endogenous variables, namely real output, real saving, 
real government expenditure, real tax revenue, real investment, the real wage 
rate, the demand for real money balances, the supply of real money balances, 
the demand for labour, the supply of labour, the real rate of interest and the 
price level. There are twelve independent equations ([6.1, 6.2, 6.3, 6.4 and 6.5] 
|6.7, 6.8 and 6.9| [6.11, 6.12, 6.13 and 6.14]). These twelve equations collapse 
into three independent equations in three variables: real output, the interest rate 
and the price level. Equations 6.1—6.5 give the IS function (6.6). Equations 
6.7—6.9 give the EM function (6.10). Equations 6.11—6.14 give the aggregate 
supply function (6.15), which is now derived. 


The neoclassical aggregate supply function 

The aggregate supply function is derived from the demand for labour and 
supply of labour functions together with the short-run aggregate production 
function. This derivation is shown in Figure 6.2. 

The assumption of market-clearing in the labour market (part a) means that 



Figure 6.2 The neoclassical aggregate supply schedule 


The Three-Sector Macro Model 

the equilibrium real wage rate {WiP s ) is established, at which the level of 
employment is L e . There is no excess supply of labour at this real wage rate. 
Given the equilibrium level of employment, L e , we can read off the correspond¬ 
ing amount of real output supplied from the short-run aggregate production 
function (part b). This level of real output is labelled y f to indicate that it is con¬ 
sistent with full employment as defined in Chapter 5 (p. 75). The aggregate 
supply function is depicted in part c of Figure 6.2 as a vertical line since it is 
invariant with respect to the price level. Were the price level to fall, the 
equilibrium real wage (W/P) e would be restored by a proportionate fall m the 
money wage rate. The adjustment mechanism postulated is that a rise m the 
real wage rate above its equilibrium level caused by a fall in the price level 
would reduce the demand for labour. In order to secure employment 
unemployed workers would be willing to accept lower money wage rates than 
had previously ruled. Thus the money wage rate would fall until the real wage 
was once more at its market-clearing equilibrium level and the excess supply o 
labour had been eliminated. Real output would once more be equal to y p 
Hence the equilibrium real output level, vy, can prevail at any price level 
because money wages are flexible. 


The complete neoclassical model 

The model is solved by requiring that overall equilibrium is simultaneously 
achieved in all three sectors. In other words, the aggregate demand for and 
aggregate supply of real output are equal. This general equilibrium is illustrated 
in Figure 6.3. As can be seen from this diagram, shifts m the aggregate demand 
schedule have no effect on the equilibrium level of real output. They only 
affect the price level and the money wage rate, leaving the market-clearing 
equilibrium real wage rate unchanged. Thus in a stationary neoclassical model 
(that is. one that abstracts from growth) the equilibrium level of output is deter¬ 
mined in the production sector only. , rM 

If the nominal stock of money is increased, the locus of IS and Li 
equilibria, depicted in Figure 6.1, will change, causing the AD schedule to shift 



Real output 

Figure 6.3 The neoclassical model 
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up to the right. The price level will be proportionately higher. This is the 
standard neoclassical result that a change in the nominal money stock ceteris 
paribus, will leave the static equilibrium values of the real variables unchanged 
This property of money is referred to as the neutrality of money. Thus we <>et 
the conclusion that given the constancy of the institutional factors which 
influence the demand for money, which is a stable function of its determinants 
the nominal quantity of money determines the price level and has no long-run 
effect on the real variables. This leaves the goods market to determine the rate 
of interest .and hence the division of real output between consumption and 
investment. The equilibrium interest rate is thus independent of the price level 
in static equilibrium. The static equilibrium analysis of the role of money in a 
neoclassical model is identical to the notion of money as a veil which could be 
lifted to reveal the workings of the real forces in the economic system 
unaffected in any significant way by monetary factors. This concept has’ 
caused considerable confusion in economic thinking which is avoided P if we 
keep reminding ourselves that comparative-static analysis is only a simplifying 
mo e o ought which guides our predictions about directions and magnitudes 
change in a stable economy. The nominal quantity of money may not affect 
static equilibrium states but the story is quite different when we analyse the 
economy out of static long-run equilibrium. Then the quantity of money does 
affect real values in both Keynesian and neoclassical analysis as the economy 
adjusts from one long-run equilibrium point to the other, as will be shown in 
later chapters, in particular Chapters 18, 19 and 20. 

6.3 The Keynesian three-sector model 

Keynes criticised the neoclassical 1 economic thinking of his day for its failure 
to see that the predictions of static, certainty models cannot be applied directly 
o Short-run analysis of a world m which the future is uncertain and in which 
equilibrium is a state towards which an economy, if stable, is gradually adjust- 

frHl e r?n nera \ Thmry a “T- PtS ‘° explain why a ca P' talist «=™°my, disturbed 
from full-employment equ.iibnum, will not adjust smoothly by means of 

exible prices and wages as had been supposed by neoclassical analysis. The 
book is a complex work which was hailed as a revolution in economk theory 
t required-interpretation and simplification. Keynesian economists propagated 

analysis ThU ,° T l in terms ° f “mparative-static 

ys s. This type of analysis has already been met in the ISLM model. 

:„ hat iS C0mm0niy caI,ed the neoclassical school of economic 

thinker! who , ’i S T S r ‘ X *° some confusior >- In common usage classical 
ninkers, who predate the neoclassicists, include Adam Smith, David Ricardo Thomas 

“eoctssS rriT *** b0 ° k ’ ^at Keynes called •dassicalM^Srld m 2 
associated iith 2 ? ° m,n ™ ,se “"Mon. Neoclassical economic thought is 

Unhid KinTT mar 8> nal,st revolution of the mid-nineteenth century, and k the 

h Prides £ deVd0 f d “ the WOrks of Jevons ' Manta* and Pigou, a“d 

P S the mam theoretical underpinning to contemporary theory. 
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Neoclassical ideas have also been reformulated within the same analytical 
’ framework to give the neoclassical-Keyne sia n synthesis which is being 

developed in this section of the book. Such precisely formulated models are not 
to be found in The General Theory itself but were developed subsequently. 

We shall now develop the standard version of the Keynesian three-sector 
model which has evolved out of the work of Hicks [1], Hansen [2J and Modig¬ 
liani 131, keeping as closely as possible to Keynes’s exposition. The Keynesian 
1 three-sector model differs from the neo-classical model in its specifica¬ 

tion of the supply side of the economy. As explained in Chapter 5, Keynes held 
that the money wage rate was inflexible downwards and that workers were 
willing to accept a cut in their real wage rate due to a rise in the general price 
level but would resist a real wage rate reduction brought about by a lower 
money wage. Keynes’s specification of labour-supply behaviour results in a 
different aggregate supply function from that in the neoclassical model. 


The Keynesian aggregate supply function 

The derivation of the Keynesian aggregate supply function is shown in Figure 
6.4. Part a of Figure 6.4 depicts the demand for labour as the real wage rate 
varies, together with a neoclassical labour-supply schedule which is needed to 
i determine that the market-clearing equilibrium real wage rate is (W/P) e . Part b 



.Figure '6r4~ The Keynesian model: derivation of the aggregate supply function 
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of the diagram shows what the real wage rate is for various price levels mv en 
chat the money wage rate is fixed at PV 0 . For example, if the price level is P 

r Uth* T §e rate 13 {W/ P) and !S above the market-clearing real wage 
rate. If the real wage rate is (PV/P)^ the demand for labour in part a is L 

Turning to part c of the diagram we can read off from the short-run production 

thm fnr" h the am0Unt of real out P ut su PPiied will be y v So we now know 
that for a given money wage rate W 0 , if the price level is P u the amount of real 

Fi^re bTf W ‘ * ^ 4 1 * The co-ordinates P u y { are plotted in part d of 
& ure 6.4 to give one point on the aggregate supply schedule. Another point 
n the aggregate supply schedule can be found by trying another price level 
m mg e corresponding real wage rate when the "money wage rate is W, and 

ht^ ". ha aL a r n Th f f ° Ur Wi5i ^ demand€d h6nCe supK 

this rej .age rate -The Keynesian aggregate supply function is upward slooine 
mce as the price level rises with the money wage mte fixed the “geTte 

as an the SUPP ‘ y ° f ° U ‘ PUt “ '°" g 

aggr L egate su PP } y function ceases to slope upwards once th- 

ZTZ'lfP t °h" t ne0Cl3SSiCd ,abour -PP'y tacL. Given a 
c rate of fr o this happens once the price level has risen to P The real 
wage rate » now at its market-clearing ievel and the correspondingsupplv n 

main" P d U aVtf4 the f* ^ ^ ri5e abOTe ^ the moneytage 
(Mn tI '” m Wa f rate Would fal1 below its market-clearing level of 

L /P> \ There WOu d now be excess demand for laboured the amount of 
, °r r Tn S S \ PPl ' ed W0U ' d fal1 beiow L - resulting in a level of output 

L^ndfraf/d h S I£ an / / | Thaaggre 8 ate supply function would slope backwards 
as md.cated by the broken line AS'. To prevent the aggregate supply schedule 

assumndonof a°r W d S * Pr ‘ Ce leVeiS higher than P * we »«d to drop the 
longeTexistsf m ° ney Wa8e ^ °" Ce an exceS5 SU PP^ of lab °ur no 

If the money wage rate becomes flexible upwards once full employment is 

pr*ce levflsTea'tcrihan'p 3 ~° Classi , cal vert ' cal aggregate supply schedule at 
mnH i r o?■ eat6r tban P *‘ Tbls 13 tbe usual assumption made in Keynesian 

fcnction°rf Si' T e , aggregate su PP' g f “nP‘ion is posited to be a positive 
function of the price level up to the full-employment level of real output (that is 

sue t ti toe nS nri e c nt , Wlt mark « dearing > a "d » invariant *£ 

respect to the price level once the labour market clears. 


The complete Keynesian model 

2SS e „ d f"“' 1 , If SUPP ! y S f edules are brought * ogetha r in order to 

■>ener™ enuflihrh m T' and real °“ tpUt when the «»nomy is in 

general equilibrium. This solution is shown in Figure 6 5 

tionToesXtoh^ T 1 ^', 81 m ° dd 3 Shift in the aggregate dema nd func- 

n Fivu 6^ when a ° f 35 We " 35 the P rice leVel ' This is sho ™ 

h« ? 6 ‘ 5 ^S^gate demand increases from AD { to AD, Once we 

equilibrium™!^! equi . Iibrium values of real output and the price level the 
equilibrium level of employment is determined via the short-run product 
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Figure 6.5 Equilibrium in the Keynesian three-sector model 


function and the labour market in Figure 6.4. The equilibrium interest rate can 
be determined by the intersection of the IS and LM functions which is 
established once we know y and P. 

The crucial characteristic of the Keynesian model is that equilibrium is con¬ 
sistent with involuntary unemployment; that is, with the absence of market¬ 
clearing in the labour market. This result is in complete contrast to the 
neoclassical model, in which equilibrium oniy occurs when all markets clear. If 
markets fail to clear in the neoclassical model, goods prices and/or money 
wages will adjust until market-clearing relative prices are attained. In the 
Keynesian model price adjustment is deemed not to occur in a downwards 
direction as the money wage rate is treated as Fixed. 


Determinants of the price level in a Keynesian model 

In the Keynesian model real output and the price level are determined by the 
interaction of the aggregate demand for output with the aggregate supply of 
output. This is shown in Figure 6.5, the price level and the volume of real 
output being determined by the intersection of the aggregate demand and 
supply schedules. The price level in the short run is determined by two sets of 
factors. The price at which firms are willing to supply real output depends on 
the productivity of labour and the money wage rate. The upward-sloping 
aggregate supply curve is derived on the assumption that the marginal product 
of labour declines with output in the short run. Also there may exist costs of 
using capital which rise with the level of production. Both factors cause firms’ 
marginal-cost curves to slope upwards so that profit-maximising Firms will only 
produce additional output if price rises. An increase in aggregate demand 
enables firms to charge higher prices for their products and this induces an 
increase in the supply of real output. 

If there were constant short-run marginal and average costs due to labour 
and capital being used in Fixed proportions up to full employment, the 
segregate short-run demand schedule for labour would be perfectly elastic with 
respect to the equilibrium real wage rate up to full employment. To this would 
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correspond a perfectly elastic (horizontal) aggregate supply schedule until full 
employment is reached. In this case, given the average product of labour and 
the profit mark-up between average cost and price, the price level is determined 
by the money wage rate. Changes in aggregate demand would have no effect 
on the price level except when full employment is reached. 

This is the assumption underlying the Keynesian ISLM model of Chapter 3, 
where the price level is assumed constant. Post-Keynesians echo this assump¬ 
tion by emphasising the role of institutional factors which govern wage 
bargaining in the determination of the price level, Keynes assumed the 
3§§regate supply function to be upward-sloping so that the level of aggregate 
demand, as well as supply conditions, determine the price level. He analysed an 
increase in effective demand as causing an increase in nominal income which 
may be divided between a rise in real output and a rise in the price level. 

We can thus distinguish three approaches to price-level determination in a 
macro model: 

(1) The neoclassical view. The long-run equilibrium price level is determined 
by the stock of nominal money balances in the economy. An increase 
(decrease) in the stock of nominal money balances will not affect the 
equilibrium real variables in the economy, but will lead to an equivalent 
increase (decrease) in the equilibrium price level. However, given some interest 
elasticity in the demand for money, then in the neoclassical macro model 
outline in section 6.2, an increase (decrease) in either the equilibrium level of 
government expenditure, or investment expenditure, will lead to an increase 
(decrease) in the price level, while the real level of income stays unchanged. 
(This was analysed in Chapter 4, pp. 53-5.) 

(2) Keynes s approach . The equilibrium price level is determined by both 
aggregate demand (that is, by the nominal money supply, the level of govern¬ 
ment spending, the marginal propensity to consume, etc.) and by aggregate 
supply factors (the money wage rate and its underlying institutional deter¬ 
minants and the productivity of labour), 

(3) The post-Keynesian approach , in which the price level is not affected by 
aggregate demand except at full employment and above. Prices are 
institutionally determined: bargaining processes set money wage rates and 
these together with labour productivity determine average" costs. Prices are 
then set by firms as some mark-up on average costs. This approach virtually 
makes the price level an exogenous variable as its institutional determinants are 
not economic variables which can be made endogenous in a macro model. 
Treating the price level as well as the money wage rate as an exogenous vari¬ 
able has been a characteristic of post-Keynesian economics. 


The significance of the fixed money wage assumption 

The Keynesian assumption of money wage rigidity is crucial to the conclusion 
m this model that increases in aggregate demand can raise the equilibrium level 
of real output. The level at which the money wage rate is fixed determines the 
position of the Keynesian aggregate supply function in the P , y plane. The 
money wage remains constant up to full employment along any given 
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aggregate supply schedule. If the money wage rate increases to a new higher 
* fixed fevel, then the real wage rate at every price level is also higher. (You can 

verify this by shifting the JV 0 !V 0 schedule in Figure 6.4(b) to the right and 
tracing out the consequent shift in aggregate supply.) The demand for labour at 
each price level would be less, shifting the aggregate supply schedule up to the 
left. Given a higher money wage rate, the aggregate supply of output is lower at 
each price level. As can be seen from Figure 6.5, if the aggregate supply 
1 schedule shifts to the left as a result of an increase in the money wage rate the 

equilibrium quantity of real output will fall. A decrease in the marginal product 
of labour would also shift the aggregate supply function to the left. Conversely, 
the aggregate supply function would move to the right if the money wage rate 
fell or if the marginal productivity of labour rose. 

One can deduce that an increase in aggregate demand (that is, an upward 
shift in the AD schedule in Figure 6.5) increases real output when it is below its 
: full-employment equilibrium level provided that the money wage rate is 

' inflexible. If it is, then as the price level rises due to the increase in aggregate 

demand, the real wage rate falls and induces an increase in the supply of real 
output. In terms of the diagrammatic presentation, the fixed money wage rate 
assumption allows the aggregate demand schedule to shift up an unchanged 
aggregate supply schedule. If the money wage rate increased following an 
increase in aggregate demand which raised the price level, then the aggregate 
■ ' supply schedule would also shift. If it shifted leftwards sufficiently far because 

money wages rose in line with goods prices, the real wage rate would return to 
its original level and equilibrium real output would remain at the previous level 
ofy,. 

Keynesian analysis of wage and price flexibility 
i as an adjustment mechanism 

In addition to maintaining that prices are inflexible downwards because of the 
downwards rigidity of the money wage rate, Keynes also argued that even if 
prices and money wages did move downwards the economy would not return 
to full-employment equilibrium as in neoclassical analysis. In the neoclassical. 
approach _(as in the Keynesian model outlined here) unemployment occurs 
f when the re al wag e rate exceeds its market-clearing level. . The neoclassical 

' adjustment"mechanism is that unemployed workers bid down the money wage 

rate in order to secure employment. Provided that prices fall less rapidly than 
the money wage rate, the real wage rate falls, causing an increase in the 
demand for labour and consequently in the supply of real output. Keynes 
pointed out that this adjustment process does not occur in such a simple 
< fashion if prices fall as rapidly as money wages leaving real wages unchanged. 

He reasoned that this would occur because of a lack of sufficient aggregate 
demand to take up the additional output produced. When money wages and 
hence real wages fall, inducing firms to produce more output, the income 
equivalent to the increased production is paid out to factors of production. If 
the marginal propensity to spend out of this additional income is less than 1.0, 
the resulting increase in aggregate demand will be less than the increase in 
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output. The excess supply of output will cause prices to fall further and real 
wages will again rise unless money wages continue to fall. Furthermore 
Keynes conjectured that there might be no floor to the downward spiral of 
prices and money wages. He suggested that the actual downward rigidity n f the 
money wage rate was a stabilising factor preventing such a destabilising fall in 
prices and money wages and should not be blamed for the failure of the market 
adjustment mechanism to work. 

Keynes thought that the only way falling money wages could bring about an 
increase in real output was through their effect on the real quantity of money. 
As prices fell so the real value of a fixed nominal money supply would rise, 
causing the interest rate to fall. Investment would therefore increase and, via 
the multiplier effect, cause a further rise in real output. This process of adjust¬ 
ment, summarised in Figure 6.6, is known as the Keynes effect . 

Keynes suggested that the Keynes effect was likely to break down in two 
possible places. First, the interest rate might not fall as the real money supply 
increased. This would occur if the demand for money were perfectly interest- 
elastic, i.e. if there were a liquidity trap. Because people are prepared to hold 
unlimited real money balances at the existing rate of interest, the interest rate 
does not fall when real balances expand. Given a Keynesian transmission 
mechanism, the absence of any decline in the interest rate means that monetary 
expansion has no effect on aggregate demand and hence on output. 

The second possible break in the Keynes effect link between a fall in the 
price level and a rise in real output is the failure of investment to respond to a 
tall in the interest rate. One strand in this argument was Keynes’s belief that the 
expected return from investment had become so low in the 1930s’ depression 
that a very low interest rate would be needed to establish the full-employment 
level of investment. As already mentioned, Keynes doubted if the interest rate 
could be pushed this low. In addition, Keynes thought that even if the interest 
rate did fall, investment would be slow to react and the total response would be 
small: moderate changes in the prospective yield of capital or in the rate of 
interest will not be associated with very great changes in the rate of investment’ 
{The General Theory, p. 250). Keynesian economists interpreted this argument 
for static analysis in terms of totally interest-inelastic investment. 

Either of the two breakdowns in the Keynes effect, the failure of the interest 
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Figure 6.6 The Keynes effect 
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Figure 6.7 The extreme Keynesian case: the impossibility of full-employment output 

at any price level 

rate to fall when the real money supply increases or a very interest-inelastic 
investment function, would be sufficient on its own to prevent an adjustment 
towards neoclassical equilibrium via the Keynes effect, even if money wages 
were flexible downwards. Keynesians argued that either of these conditions 
would prevent aggregate demand increasing as the price level fell and would 
thus give rise to a vertical aggregate demand schedule, as shown in Figure 6.7. 
This means that even with a neoclassical aggregate supply function, the labour 
market will fail to clear unless the aggregate demand and supply schedules just 
happen to coincide. The model contains no adjustment mechanism to ensure 
such a coincidence. Real output is constrained to equal the smaller of either 
aggregate demand or aggregate supply. If the two schedules were as depicted in 
Figure 6.7, real output would be below its full-employment level. If the 
aggregate demand schedule has these extreme Keynesian characteristics, then 
the price level is indeterminate and is set exogenously by institutional factors. 

6.4 The net wealth effect of changes in the price level 

The Keynesians attempted to show that the neoclassical model with flexible 
money wages and prices would not adjust towards a static equilibrium solu¬ 
tion. The adjustment process will fail if the interest-rate mechanism does not 
equate investment with the full-employment level of saving, either because' 
investment is perfectly interest-inelastic or because wealth-holders’ demand for 
money is such that it prevents the interest rate from falling to a sufficiently low 
level. At that stage in the debate (the 1940s and 1950s) it was necessary to 
show the absence of the neoclassical market adjustment mechanism in the pre¬ 
sence of flexible wages in order to substantiate Keynes’s claim that his theory 
was the generally applicable, one, whereas the neoclassical model was only a 
special case. If all Keynes’s theory amounted to was that market-clearing will 
not occur if money wages are rigid and therefore the return to full-employment 
equilibrium is blocked, then there would be little disagreement. Neoclassical 
economists would be quite happy to accept that if money wages are rigid and 
cause the real wage rate to exceed its equilibrium market-clearing level, then 



94 


Comparative Statics in the Closed Economy 


unemployment will result. If this was all the Keynesian revolution was about 
it would not appear particularly revolutionary. 

The Keynesians’ argument that the failure of the interest-rate mechanism to 
restore equilibrium via the Keynes effect in a neoclassical model with flexible 
money wages and prices was subsequently shown by Pigou [4] to be flawed 
because it ignored the increase in real wealth brought about by a fall in the 
price level. If a household’s real wealth is increased, there is less need to 
sacrifice present consumption (that is, save) in order to accumulate wealth 
which can be converted into future consumption. An increase in real wealth 
will therefore increase consumption in the present. 

Changes in the price level will cause the real value of assets which are fixed 
m nominal terms to vary in the opposite direction. When the price level falls the 
real value of money and of fixed interest assets rises, since they are worth more 
in terms of goods and services. The owners of such assets consequently have 
an increased claim to goods and services. On the other hand, the issuers of 
nominally fixed debt feel worse off as the real value of their debt has risen. It is 
a standard practice in macro analysis to set the real value of private-sector 
liabilities against the real value of private-sector assets so that they are netted 
out one again sht he other. This is known as ‘consolidating balance-sheets’. Thus 
if holders of private-sector bonds feel better off when the price level falls and 
consequently save less, this is assumed to be exactly offset by the issuers of 
these liabilities feeling worse off and reducing their consumption. The net 

h ,° r ne J ° f . the econom y >5 the real value of all assets held less the 
eal value of all liabilities. We are concerned here with analysing the effect of 
c anges in the price level on the real net wealth of the economy. The effect of a 
decline m the price level, which increases real net wealth and thus causes an 

m C0 " sum P tl0n ’ ,s known a s the Pigou effect. An increase in net 
wealth due only to a net increase in the real value of the money supply is 
known as the real balance effect. 

If a fall in the price level is to increase real net wealth and thereby stimulate 
consumption, there must be some financial assets held by the private sector 
which are not matched by corresponding private-sector liabilities. One financial 
asset held by the private sector is money, which in a modern economy consists 
of currency and commercial bank deposits. Currency (that is, notes and coins) 
is issued by the government and can be regarded as a form of government debt 
Because the government has no need to redeem its past issues of currency for 
goods, it will feel no worse off when the price level falls and the real value of the 

fepfLw cur ^ ncy nses ; 0n the other kand, private-sector currency-holders will 
teel better off so there is a positive real net wealth effect when the real value of 
currency rises. Because currency is net wealth it has been given the term 

and ‘ inside ’“ 
Bank deposits, m contrast to currency, are not entirely net wealth. Although 

matched on 1 M P dvat f ? eCt0r h ° iders ’ commercial b ^k deposits are 
matched on the other side of banks’ balance-sheets by bank loans to the 

ceS bank" p"- ^ ^ T™ 5 ‘ n the f ° rm of currenc y and deposits at the 
central banL Pnvate-sector bank loans, being liabilities to bank borrowers, 

deoo its r fTT ° f ‘ he P ° 5itiVe Wealth efTect of Private-sector bank 
deposits. As some bank reserves ,n the form of cash and deposits at the central 
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bank are not private-sector liabilities, then that portion of the commercial bank 
deposits backed by such bank reserves is net wealth and thus is also ‘outside’ 
money. (The part backed by bank loans is termed ‘inside’ money because it is 
not part of net wealth.) Outside money therefore consists of currency held by 
banks and the private sector plus commercial banks’ deposits at the central 
bank. (An equivalent definition is that outside money equals currency held by 
the non-bank private sector plus bank reserves.) A fall in the price level will 
increase the real value of outside money and hence it will have a positive real 
net wealth effect. 

Whether real net wealth should include the real value of government interest- 
bearing debt is a debatable question. One argument is that since the govern¬ 
ment can always finance its expenditure by taxing or issuing debt or money, it 
feels no worse off when the real value of its debt is increased by a fall in the 
price level (see Metzler f6| and Smith |7j). The real value of government 
interest-bearing debt held by the private sector is therefore included in net 
wealth. Alternatively, it may be assumed that the public discounts the real 
value of the future tax payments they must make in order to service the govern¬ 
ment debt (Mundell [81). In this case an increase in the real wealth of govern¬ 
ment debt-holders will be exactly offset by the increased present value of 
taxpayers’ liabilities. (This assumes that the same rate of interest is used to 
discount income from human and non-human sources of wealth.) 

The net wealth of the economy also consists of the stock of real capital 
goods but its real value will not vary with the equilibrium price level. This is 
because capital is measured in terms of physical units and the analysis assumes 
that the relative price of capital goods in terms of consumption goods forgone 
to produce them is fixed. 

By not counting government interest-bearing debt as net wealth and only 
including outside money as net wealth which could be varied by price-level 
changes, Keynesians sought to show that the net wealth effect of a fall in the 
price level is quantitatively unimportant. The size of the Pigou effect is some¬ 
what enhanced if it is argued that inside money can also have positive net 
wealth effects when the price level declines. Pesek and Saving [9] have argued 
that inside money does give rise to positive net wealth effects if the banking 
system is not perfectly competitive. 1 

1 An imperfectly competitive banking system, which is restricted by government policy 
from producing the real stock of deposits which maximises its profits, may be able to 
increase its real stock of deposits when the price level falls. This will increase its profits 
and thus the real net wealth (capitalised profits) of its equity-holders. This net wealth 
effect is independent of the increase in real assets experienced by the banks’ deposit- 
holders which is offset by the increased real value of the liabilities of its borrowers. The 
effect is likely to be small and only reinforces any net wealth effect due to the increase 
in the real value of outside money brought about by a lower price level. Patinkin [10] 
shows that net wealth effects due to a fall in the price level arise from money whose real 
value rises proportionately more than the costs of maintaining that stock when the 
price level falls. In a banking system producing the profit-maximising level of real 
deposits for which marginal revenue and cost are equalised, this can only occur for 
‘outside money’ (that is, high-powered money). This is because the real value of outside 
money, which is government fiat money, rises when the price level falls by more than 
the costs of maintaining the increased real stock of money. There is therefore an 
increase in net wealth. 
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The theoretical significance of the Pigou effect is that it ensures that a model 
in which both the price level and money wage rate are flexible (that is 

endogenous) will have a static equilibrium,.market-clearing solution. This is 

achieved by explicitly making consumption depend on real net wealth as well 
as on income and the interest rate. The Pigou effect would be incorporated into 
the neoclassical model outlined on page 82 by including real net wealth in the 
savings function: 

s j . NW\ 

(6-la) 

where NW/P is real net wealth, which is inversely related to the level of real 
saving. 

The Pigou effect is designed to show that static full-employment equilibrium 
exists if money wages are flexible. It states little about the dynamics of wage 
flexibility as a mechanism for attaining full employment. For this mechanism to 
work we require that the process of a falling price level does not set off other 
reactions which nullify the effect of increased net wealth on the level of 
aggregate demand. 

The dynamics of the Pigou effect require that a falling price level continually 
increases aggregate consumption by increasing real net wealth. In terms of the 
ISLM model this would be shown by a rightward shift in the IS function as the 
price level falls, until it intersects the LM schedule at the full-employment level 
of real output. The outward shift in the IS function would consequently shift 
the aggregate demand schedule up to the right. Even if the Keynes effect were 
nullified by the failure of the interest-rate equilibrating mechanism so that the 
aggregate demand schedule is vertical as depicted in Figure 6.7, the Pigou 
effect would ensure a full-employment equilibrium solution. The falling price 
level would shift the aggregate demand schedule rightwards until it coincided 
with the aggregate supply function. 

Although not denying that a static market-clearing equilibrium would exist 
m a model with flexible money wages and prices, once the Pigou effect was 
taken account of, Keynesians question the stability of such an equilibrium. 

ey argue that once the economy is out of market-clearing equilibrium the 
Pigou effect is unlikely to restore this equilibrium because, of the destabilising 
effects of a falling price level (see Patinkin [11] and Tobin [12]). The Pigou 
effect, by assumption, ignores the change in the distribution of wealth tha°t is 
likely to result from the decline in the price level. Such a redistribution has 
unpredictable effects on aggregate demand. One likely outcome of a falling 
price level is that, since it increases the real value of nominally fixed debt firms 
become insolvent and go out of business. This disruption reduces aggregate 
production and employment. A declining price level generates expectations of 
further falls. Such expectations will cause people to postpone purchases until 
prices have fallen further.. Thus consumption and investment are further 
reduced. Keynes thought it likely that a high degree of wage flexibility would be 
destabilising. If this is the case, the downward rigidity of money-wages is not a 
burner to equilibrium, as in a world of stable equilibrium, but a check to 
destabilising price and output movements. 
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The chief result of this policy [flexible money wages] would be to cause a great 
instability of prices, so violent perhaps as to make business calculations futile in an 
economic society functioning after the manner of that in which we live. To suppose 
that flexible wage policy is a right and proper adjunct to a system which on the 
whole is one of laissez-faire, is the opposite of the truth. It is only in a highly 
authoritarian society, where sudden, substantial, all-round changes could be 
decreed, that a flexible wage policy could function with success. {The General 
Theory, p, 269) 

In the neoclassical-Keynesian synthesis the Pigou effect was accepted as an 
equilibrating device which ensures the existence of market-clearing equilibrium 
when money wages and prices are flexible. But it was regarded as too small, 
too slow in working and possibly dynamically unstable to be relied upon. 
Therefore, it did not do any damage to the policy conclusions of Keynesian 
economics. 


6.5 Policy implications of the neoclassical-Keynesian synthesis 

The neoclassical-Keynesian synthesis that developed out of The General 
Theory and the ensuing debate of the 1940s and 1950s can be summarised in 
terms'of a downward-sloping aggregate demand schedule and an upward- 
sloping aggregate supply function which becomes vertical at the full- 
employment level of output. This is shown again in Figure 6.8. 

The consensus accepted that Keynesian analysis applied when the economy 
was in a depression and neoclassical analysis was more appropriate for infla¬ 
tion in boom conditions, though the dividing-line between the two states was 
somewhat hazy. Applying this analysis to policy issues led to the conclusion 
that the level of aggregate demand could be managed by the government in 
order to bring about planned changes in the price level and in the real quantity 
of output if that were below the full-employment level. 

The policy message of The General Theory was almost entirely concentrated 
on increasing real output and employment in an economy diagnosed to be ip 









98 Comparative Statics in the Closed Economy 

underfull-employment equilibrium. Keynes argued that the neoclassical adjust¬ 
ment mechanism of downward movements in prices and money wages could 
only restore full employment if it stimulated aggregate demand via increasing 
the real quantity of money. Given that the Pigou effect works, this would 
eventually happen. However, Keynesians have held that this mechanism is 
slow and unreliable and that the same effect on aggregate demand could be 
achieved by a direct government stimulus to demand. The most effective 
stimulus, in Keynesian thinking, would come from increased government 
expenditure or reduced taxation rather than from monetary expansion. 

If government policy shifts the aggregate demand curve upwards, firms can 
charge higher prices and still sell more output. Provided that the real wage rate 
falls because output prices rise, firms will wish to supply more output. Given 
the fixed money wage rate of the Keynesian model, the effect of government 
policy is that the higher price level achieves a reduction in the real wage rate 
that workers would not have accepted had it come in the form of a cut in 
money wages at an unchanged price level. The effectiveness of government 
policy, given Keynes’s analysis of the labour market, depends entirely on 
workers willingness to accept a cut in real wages. Only if the aggregate supply 
schedule is perfectly elastic (horizontal) with respect to the price level will an 
increase in aggregate demand bring about an increase in the supply of real 
output without the real wage falling. In this case firms have constant marginal 
costs and are willing to expand output without any increase in product prices, 
so long as there is demand for their output. This is a position that has been 
adopted by many post-Keynesians, particularly in Britain. 

However, in The General Theory Keynes assumed that firms face rising 
marginal costs, so that the aggregate supply schedule is upward-sloping. In this 
case an upwards shift in the aggregate demand schedule would fail to increase 
equilibrium real output if workers were not prepared to accept a cut in their 
real wages. If the rising price level causes money wages to rise, the aggregate 
supply curve will shift to the left. The equilibrium real wage rate will not fall 
and the supply of output in equilibrium will remain at its original level ofy 0 (in 
Figure 6.8). Keynes s assumption that workers are prepared to accept a cut in 
real wages which occurs due to a rise in the general price level has been difficult 
to sustain in the post-war period. Indeed, many post-Keynesian economists 
subscribe to a belief in ‘real wage resistance’ (Hicks [13]). Workers are seen as 
not only resisting cuts in real wages that come through price increases but also 
as attempting to raise the real wage rate by exerting continual upward pressure 
on the money wage rate through trade-union bargaining power. Attempts by 
the government to cut back the real wage through inflation are resisted by 
trade unions gaining further increases in the money wage rate. 

This behaviour has led many Keynesians to recommend prices and income 
policies as a way of buttressing traditional Keynesian aggregate demand 
management. Incomes policy involves direct government intervention in money 
wage setting. In terms of Figure 6.8 incomes policy can be analysed as the 
attempt to prevent money wage increases from shifting the aggregate supply 
function so far to the left that they nullify the effect on real output of upward 
shifts in the aggregate demand schedule. Incomes policy is just another means 
of trying to induce workers' to accept real wage cuts. 
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II 


MONEY AND THE OPEN 
ECONOMY 


Section II deals with two crucial and interrelated aspects of an economy such 
as Britain’s. First of all it is an open economy since its residents engage in 
foreign trade and borrow and lend abroad. Second, it is a monetary economy. 
The vast majority of transactions between domestic residents and between 
residents and foreigners involve the exchange of money for goods, services and 
financial assets. These two aspects are closely related because the balance of 
payments is a monetary phenomenon. As will be explained, a balance-of- 
payments deficit (surplus) implies an outflow (inflow) of foreign currency 
reserves and this has effects on the domestic money supply. Alternatively, 
looking at it from the monetary angle, disequilibrium between the demand for 
and supply of money results in portfolio adjustment which affects the demand 
for domestic goods, services and financial assets as well as their foreign 
equivalents. Thus the balance of payments cannot be in equilibrium unless the 
demand and supply of money is also in equilibrium. 

Chapter 7 outlines the relationship between the balance of payments and the 
exchange rate and then discusses the Keynesian analysis of the current account 
of the balance of payments. Chapters 8 and 9 examine the demand for and the 
supply of money and show how the determination of the money supply is 
affected by the openness of the economy. Chapters 10 and 11 are concerned 
with open-economy models with international capital flows. Chapter 10 pre¬ 
sents the Keynesian Mundell—Fleming model from which the modern 
monetary approach to the balance of payments, examined in Chapter 11, took 
off. 




7 The Balance of Payments and 
Keynesian Analysis 


The analysis of macroeconomic behaviour in section I was conducted in the 
context of a closed economy. The introduction of trade with other economies 
widens the choices available to consumers, producers and investors. In an open 
economy consumers are no longer restricted to domestically produced goods, 
while producers are no longer confined to the domestic market. Therefore, a 
change in total domestic expenditure on final goods and services no longer 
implies an equal change in the expenditure on domestic output, as part of 
domestic expenditure falls on foreign-produced goods and services, while part 
of the expenditure on domestic production is due to foreign purchases of 
domestic output. 

Over the last thirty years economies have become increasingly open. Inter¬ 
national trade has grown at a faster rate than the real output of most countries. 
During this period there has been a decline in tariffs and controls on trade in 
goods and services between developed economies. This trade liberalisation and 
the growth of new centres of production have resulted in a greater degree of 
substitutability between domestic and foreign goods than existed in the first 
post-war decade. Domestic producers now face greater competitive pressures 
to become more efficient. 

A related post-war development has been the weakening of exchange con¬ 
trols in the advanced economies and the growth of internadonal capital 
markets such as the Euro-dollar market, accompanied by a closer integration 
of national financial markets. Foreign securities and real assets have con¬ 
sequently become closer substitutes for their domestic equivalents. These 
developments have made it more difficult for national monetary authorities to 
influence their domestic interest rates. In the light of these considerations both 
the monetary and goods sectors of the close-economy models require substan¬ 
tial modification when analysing an open economy. 
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7.1 The exchange rate 

The exchange rate is the price of domestic currency in terms of foreign 
currency. It is the number of units of foreign exchange, a, that one unit of 
domestic currency will buy. The exchange rate for a given currency, such as 
sterling, is determined by the demand and supply of it on the world’s foreign 
exchange markets. When UK residents buy foreign goods and services or lend 
abroad by purchasing foreign assets, they supply sterling to the foreign 
exchange market in order to secure the required foreign currencies. Similarly, a 
demand for sterling is created when foreigners wish to buy UK goods, services 
and assets and need to exchange their currencies into sterling. The exchange 
rate for sterling is in equilibrium when the demand for and supply of sterling 
are equal at the current rate. 

A rise in the price of sterling in terms of foreign exchange (a rise in e ) is 
termed an appreciation of sterling, while a fall in the price of sterling in terms of 
foreign exchange is termed a depreciation. The demand and supply of sterling 
on the foreign exchange market will bear the usual relation to the price of ster¬ 
ling. Where UK exports are imperfect substitutes for foreign goods, deprecia¬ 
tion will lower the foreign exchange price of UK exports, provided that it does 
not induce an exactly offsetting rise in UK production costs. Assuming that the 
demand for exports is negatively related to their price and that this falls in 
terms of foreign exchange, then depreciation will increase export demand and 
thus increase the demand for sterling. Where domestic and foreign goods are 
perfect substitutes, the price of the goods will be determined on world markets, 
as the United Kingdom is a relatively small economy. In this case a deprecia¬ 
tion of sterling will not change the foreign exchange price of these inter¬ 
nationally tradable goods but it will increase their sterling price. Provided that 
domestic costs rise less than the sterling price of exports, then exporters’ profits 
increase and will increase even further if they produce more for sale abroad. 
This, too, will increase the demand for sterling. The sterling price of imports is 
increased by a depreciation, as the United Kingdom is not a dominant buyer in 
world markets. Given a normal demand function, this will reduce the demand 
for imports as long as all domestic prices do not rise in proportion to the 
depreciation. Provided that import demand is price-elastic, this will reduce the 
supply of sterling. 

If, at the current exchange rate, the supply of sterling exceeds the demand 
for sterling in the foreign exchange market, then there will be a tendency for 
sterling to depreciate given normal short-run supply and demand functions for 
sterling. In the absence of intervention by either the Bank of England, or other 
countries’ central banks, the exchange rate for sterling will fall. Similarly, when 
the demand for sterling exceeds the supply of sterling in the foreign exchange 
market, there will be a tendency for sterling to appreciate. 

Flexible exchange rates 

A flexible or floating exchange rate is one which is allowed to find its own level 
as determined by the forces of supply and demand. In the absence of interven- 
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tion in the foreign exchange market by central banks and other government 
agencies (often called ‘official intervention’), the exchange rate will settle at the 
point at which the market clears. This equilibrium rate is illustrated in Figure 
7.1 by the exchange rate which equates the demand for, and supply of ster¬ 
ling by traders and investors. A 'clean float’ is a flexible exchange-rate system 
in which no official intervention occurs. A ‘managed float’ (also known as a 
‘dirty float’) is a flexible exchange-rate system in which central banks intervene 
in the foreign exchange market in order to modify movements in exchange 
rates. Currently (1982) the major trading nations are on a managed float. 


Fixed exchange rates 

A fixed exchange-rate system is one where each country has its currency’s 
exchange rate fixed at a given parity rate in terms of some international money 
or vehicle currency. Under the gold standard system the international money 
was gold, while under the Bretton Woods agreement on fixed exchange parities 
which lasted from 1944 to 1971, the US dollar was the vehicle currency in 
which other countries fixed their exchange rates. Under a fixed exchange-rate 
system the domestic currency is devalued when it is moved from one parity in 
terms of the vehicle currency to a lower parity. This is illustrated in Figure 7.1 
by a move from e d to e s . If the domestic currency is moved to a higher parity in 
terms of the vehicle currency, then it is revalued. 

Under a fixed exchange-rate system the short-run equilibrium rate will often 
depart from the fixed exchange rate following some real or monetary change 
which shifts the demand or supply curves for foreign exchange. In order to 
maintain the fixed exchange rate, the central banks concerned will have to 
eliminate the excess demands or the excess supplies of their currency. They do 
this by either purchasing or selling foreign currency in exchange for their own 
currency. 

Consider the case in Figure 7.1 where the exchange rate for sterling has been 
fixed in terms of the US dollar at the parity rate e d . In a fixed exchange-rate 
system where the US dollar is the vehicle currency, this also fixes it against all 
other currencies. This rate is above the equilibrium exchange rate, e e . 



Figure 7.1 The foreign exchange market and the balance for official financing 
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Therefore, the supply of sterling on the foreign exchange market by inter¬ 
national traders and investors is greater than their demand for it. In this case 
sterling would depreciate unless the Bank of England purchases the excess 
supply of sterling with foreign currency. The Bank obtains this foreign 
currency by either running down its foreign currency reserves or by borrowing 
from foreign central banks and financial institutions. Alternatively, if the rate is 
fixed at e s in Figure 7.1, then it will be below the equilibrium rate, e e . An excess 
demand for sterling would develop and the rate will only stay at e/if the Bank 
of England purchases foreign exchange with sterling. This leads to an increase 
in the Bank’s foreign currency reserves. 

If over a period of time the Bank of England is a net purchaser of sterling in 
the foreign exchange market, then the cumulative purchase of sterling over the 
period is measured by a deficit in the balance for official financing (bof) in the 
baiance-of-payments accounts for the period. When the Bank of England is a 
net seller of sterling in the foreign exchange market then the bof will show a 
surplus. A deficit on the bof measures the excess supply of sterling, while a 
surplus on the bof measures the excess demand for sterling in the foreign 
exchange market over the time period. 


7,2 The balance of payments 

The money flows arising from transactions in goods, services and assets 
between the United Kingdom and foreign residents over a given period of time 
are summarised in the balance-of-payments accounts. 1 In these accounts all 
items which lead to a purchase of sterling in the foreign exchange market are 
given a positive sign, while all items which lead to a sale of sterling in the 
foreign exchange market are given a negative sign. In the foreign exchange 
market, as in any market, ex post purchases must equal ex post sales. As the 
UK balance-of-payments accounts include all the ex post transactions in ster¬ 
ling over a given time period, the total of all the items in the balance-of- 
payments accounts must sum to zero. Therefore, when one refers to a surplus 
or a deficit on the balance of payments, one is referring to the sum of the items 
in a sub-account of the balance-of-payments accounts, rather than to the 
balance-of-payments accounts as a whole. 

There are many ways of subdividing the balance-of-payments accounts, but 
the most useful subdivision for macroeconomic analysis is into the balance on 
current account, the balance on capita! account, and official financing. These 
must identically sum to zero, so that: 

balance on 

current account + balance on 

capital account + official 

financing = 0 

A more detailed treatment can be found at an elementary level in Sodersten [ 1 ] and at 
a more advanced level in Kindleberger [2]. 


or 

balance on 

current account + balance on 

capital account = -official 

financing 

The sum *6f the current and capital account is called the balance for official 
financing (bof) which is often called the total currency flow or overall balance 
of payments. In some other countries a similar balance is called the balance for 
official settlement. Table 7.1 sets out the balance-of-payments accounts for the 
United Kingdom in 1980. 

The balance on current account is equal to the value of exported goods and 
services, plus the value of net current transfers, minus the value of imported 
goods and services. The export of services includes the receipt of interest and 
dividends from foreign financial and real assets owned by UK residents and 
companies, while the import of services includes the payment of interest and 
dividends to foreign owners of UK financial and real assets. The balance of 
trade is a subdivision of the balance on current account. It is equal to the 
difference between the value of exported goods and the value of imported 
goods and refers exclusively to the trade in so-called ‘visibles’. 

Kindleberger 121 calls the balance on current account the net worth balance, 
as it shows the net acquisition of foreign assets by the economy as a whole. 
Any country with a surplus on current account must be either increasing its 
ownership of foreign assets or decreasing its indebtedness to foreigners. Con¬ 
versely, a deficit on current account means that a country is either increasing 
its foreign indebtedness, or is selling its foreign assets. A persistent deficit on 
the balance on current account leads to increased foreign ownership of 
domestic assets. 

The capital account records both the borrowing and lending of funds abroad 
by domestic residents and companies. It records the sale by domestic residents 
to foreigners of financial and real assets, as well as the purchase by domestic 
residents of financial and real assets from foreigners. The sum of the balance 
on current and capital accounts is equal to the balance for official settlements 
or total currency flow. 

The balance for official financing (bof) or total currency flow is a record of 
the difference between the demand and supply of sterling by traders and 
investors in the foreign exchange market over some time period, usually one 
year. It is equal to the cumulative sum of the Bank of England’s intervention in 
the foreign exchange market through purchases and sales of sterling over that 
time period. A deficit on the bof measures the excess supply of sterling on the 
foreign exchange market by traders and investors over the period in question. 
It shows the amount of sterling that the Bank of England purchased over the 
time period in order to offset the excess supply of sterling by traders and 
investors in the foreign exchange market. Such purchases of sterling by the 
Bank of England would lead to a decline in the money stock unless this is pre¬ 
vented by an equal open-market purchase of bonds by the Bank of England. 
Similarly a surplus on the bof measures both the excess demand for sterling by 
non-official sources on the foreign exchange market and the resulting sale of 
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Table 7.1 The UK balance of payments account in 1980 


£ million 

Export of goods +47,389 

Import of goods -46,211 

Export of services +15,809 

Import of services —11621 

Receipt of interest, profits and dividends from overseas + 8,204 

Payment of interest,, profits and dividends overseas - 8,242 

Net current transfers _ 2 112 

Balance on current account + 3,206 

Non-official borrowing abroad plus sale of assets to foreigners +10,488 

Non-official lending abroad plus purchase of assets from foreigners -11,963 

Balance on capital account _ j 475 

Change in Bank of England foreign currency reserves 

(increase —, decrease +) _ 291 

Change in borrowing by Bank of England from foreign banks 

(increase +, decrease —) — 1 081 

Allocation of new reserve created by the IMF (special deposit 

receipts) + 1 80 

Official financing _ 1,192 

SUMMARY OF BALANCE OF PAYMENTS 

Balance on current account + 3 206 

Balance on capital account _ \ 475 

Balancing item due to errors and omissions in the above balances — 539 


Balance for official financing + 1,192 

Official financing — 1 192 


0 

Note: Average estimate of 1980 G.D.P. = £191,666 million. 

Source: The Balance of Payments (Pink Book), (London: HMSO, 1981), tables 
1.2, 1.3. (The only difference between the classification above and that in tables 
1.2 and 1.3 is that the allocation of special deposit receipts has been moved from 
a position of its own to the official financing account.) 


sterling on that market by the Bank of England. This would lead to an increase 
in the UK money stock unless offset by equal open-market sales of bonds by 
the Bank of England. Open-market sales and purchases of bonds designed to 
offset the impact on the domestic money supply of a surplus or deficit on the 
bof is called sterilisation. Therefore, the balance for official financing has 
repercussions on the UK money stock and UK financial markets whenever it is 
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not equal to zero. This makes it an important factor in the macroeconomic 
analysis of an open economy. Only when the balance for official financing or 
total currency flow is zero is the foreign exchange market in equilibrium and 
there are no external repercussions on the domestic money supply and financial 
markets. 


7.3 Absorption and the balance of payments 

In an open economy part of domestic aggregate expenditure falls on foreign 
goods and services, while part of domestic production is bought by foreigners. 
In order to measure national income by means of expenditure on the national 
product, one has to subtract from the total expenditure by domestic residents 
on final goods and services that portion which is spent on imported goods and 
services and add to the result foreign expenditure on domestically produced 
goods and services. The ex post national income accounting identity is now 

Y = C + / + G + exports - imports ( 7 . 1 ) 

where Y is national income, C is consumption, / is investment, G is direct 
government expenditure on goods and services, and all the variables in identity 
7.1 are measured in domestic prices. We need to be careful to measure all these 
expenditures in the same currency. Let the imports of goods and services 
amount to F units of foreign currency. They can be valued in terms of the 
domestic currency by dividing F by the exchange rate, e, which is measured in 
terms of the number of units of foreign currency which exchange for one unit 
of domestic currency. Therefore 

Y=C + / + G + X--F (7 2 ) 


where X is the value of exports in domestic currency. 

If we divide through both sides of identity 7.2 by a price index, P, which 
measures the current price level, we get a similar identity in real terms: 


1 

— F 



By rearranging identities 7.2 and 7.3 we get 

T-(C + /+ G)'=X--F 
e 

and 

1 

~F 

( C + / + G \ X e 


(7.2a) 


(7.3a) 
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The term on the right-hand side of both identities is the balance of payments on 
current account. In equation 7.2a this is measured in domestic currency at 
current prices, while in 7.3a this is measured in real terms. On the left-hand side 
of both identities the term in brackets is equal to total domestic expenditure on 
final goods and services, or domestic absorption. It is in current-price terms in 
7.2a and in real terms in 7.3a. Therefore, setting C + / + G = A, we get 


Y-A =X-~F 
e 


(7.2b) 


= balance of payments on current account in domestic currency 

= net acquisition- of foreign assets by domestic residents and the 
central bank 


A X e 

- v ~ p~ P P 


(7.3b) 


; balance of payments on current account in real terms 


These identities always hold . They show that the balance of payments on 
current account is a macroeconomic phenomenon and that it must always be 
equal to the difference between national income and domestic absorption. 

A deficit on the current account implies that current domestic absorption (or 
domestic aggregate expenditure on goods and services) is greater than national 
income and that excess of expenditure over income is financed by borrowing 
abroad, selling existing assets to foreigners or by running down foreign 
exchange reserves. The identities 7.2b and 7.3b show that any policy which will 
successfully eliminate a balance-of-payments deficit on current account must 
either increase national income more than it increases domestic absorption, or 
else decrease domestic absorption more than it decreases national income. In a 
fully employed economy no increase in real income is possible. Here, identity 
7 .2b shows that only those policies which reduce real domestic absorption (that 
is, lower real domestic expenditure) will improve the balance of payments on 
current account. In a fully employed economy neither import controls nor 
exchange devaluation can improve the balance on current account if there is no 
decrease in domestic absorption. Given full employment, any switch of 
domestic demand from foreign goods to domestically produced goods brought 
about by such policies must result in a decline in the volume of goods available 
for export. The net effect of this is a decline in the volume of trade, while the 
balance on current account stays unchanged (this was first pointed out by 
Alexander [31). 

The identities also show that a surplus on current account necessarily 
requires domestic absorption to be smaller than domestic national income. This 
implies that domestic savings and taxes are larger than domestic investment 
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and government expenditure and that the difference is spent on the net acquisi¬ 
tion of foreign assets. This can be seen if we remember that by definition real 
income can be classified into its component uses, so that 

C S T 

r _ (7.4) 

p p p 

where C/P is real consumption, S/P is real savings by the private sector and 
T/P is the real value of government tax receipts. Equating the right-hand side 
of identity 7.4 with the right-hand side of identity 7.3 and then rearranging 
terms gives 

1 

— F 

/S I \ /T G \ X e 

i~p~y) + ( p ~ t ) (7 ' 5) 

Identity 7.5 shows that the balance of payments on current account must be 
equal to the difference between private-sector saving and investment, plus the 
government budget surplus or deficit. The first term in brackets on the left- 
hand side of the identity is equal to the sum of the net acquisitions by the 
private sector of government bonds, money and foreign assets. This is some¬ 
times called the net acquisition of financial assets by the private sector. 

According to the ‘New Cambridge’ school of economists, the net acquisition 
of assets by the private sector (S -/) is a stable linear function of disposable 
income (see Fetherston and Godley f4j esp. pp. 34, 58). Therefore, they con¬ 
clude that fluctuations in income and in the balance on current account are 
often induced by changes in the government’s fiscal stance. If S-I is not 
greatly changed by an increase in income, then identity 7.5 implies that any 
change in the government budget deficit or surplus will be mirrored in the 
balance on current account. Hence any increase in the government budget 
deficit (that is, fall in budget surplus) will result in a deterioration in the balance 
on current account. This line of analysis seemed to explain the fluctuations in 
the UK current account of the late 1960s and early 1970s. Unfortunately by 
the late 1970s the net acquisition of financial assets by the private sector seems 
to have become more unstable and this ‘New Cambridge’ approach no longer 
gave accurate predictions of the variations in the balance on current account. 
However, one must remember that any increase in the public-sector deficit not 
offset by an equal fall in investment must lead to some deterioration in the 
current account, as absorption will increase relative to income. 


7.4 Keynesian approaches to the current account 

The early Keynesian approach to the balance of payments was concerned with 
the determination of the current account in situations with involuntary 
unemployment, excess domestic productive capacity, price rigidity and con¬ 
stant production costs in both domestic and foreign economies. This approach 
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also assumed that the central bank could sterilise any surpluses or deficits on 
the balance for official financing and thus prevent the balance of payments 
from having any effect on the domestic money supply. Later extensions dealt 
with the impact of economic growth on the balance of payments and extended 
the model in an ad hoc way to deal with the capital account. However, 
Keynesian and neo-Keynesian analyses of the balance of payments have 
primarily focused on the current account 

Let us assume that we are dealing with a small open economy in the sense 
that changes in its domestic income, imports and exports have an insignificant 
effect on the rest of the world’s income. This is a crucial simplifying assump¬ 
tion and one that applies reasonably well to the United Kingdom. Not all the 
results derived from the small open economy case will hold for a large open 
economy. However, the results we stress are robust enough to hold in a large 
open economy when realistic parameter values are assumed for the consump¬ 
tion and import demand functions in both the domestic and foreign economies. 

Our small open economy is assumed to have involuntary unemployment, 
excess capacity and a horizontal supply curve for current domestic output. The 
same assumptions hold for foreign economies. An additional simplifying 
assumption, commonly found in Keynesian open-economy models, is that 
imported goods are distinct from domestic production and the country is 
specialised in the production of its export goods, so that it has some market 
power in its export market. Given these assumptions, we can think of the 
demand for the country’s exports, A, as being a function of foreign incomes y* 
and the relative prices of domestic and foreign goods, where exports increase 
with an increase in y* and decrease with a currency appreciation (i.e. a rise in 
e). Therefore, we can write 



such that 3 X/dv* > 0, and dX/de < 0. 

Here X is the value of exports in domestic currency, e is the foreign 
exchange rate in terms of units of foreign currency per unit of domestic 
currency, Pd is the price level for domestic goods in domestic currency and Pf 
is the price level of foreign goods in foreign currency. As we are dealing with a 
small-economy model, foreign income, y*, is exogenous. Also, Pd and //are 
constant due to the assumption of constant production costs and horizontal 
aggregate supply functions both at home and abroad. Therefore, we can 
rewrite equation 7.6 as 

X = X(e) (7.7) 

where dX/de < 0. 

If we measure imports, F, in foreign prices, then the demand for imports is a 
function of domestic income, y, and relative prices. F increases as domestic 
income, y, increases, as part of any increase in domestic income is spent on 
imported goods. F will also increase as the exchange rate, a, rises, as with 
unchanged foreign price levels for import goods an exchange appreciation of 
the domestic currency will lower the domestic price of imports and increase the 
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quantity of imports demanded. Therefore, we can write 


V ePd I 


where dF/dy > 0, and dF/de > 0. As Pd and Pf are constant in terms of their 
respective currencies we can also rewrite this in the simplified functional form: 

F = F(\\ e) (7.9) 

We can simplify this expression further if we assume that, with unchanged rela¬ 
tive prices, total domestic expenditure on imports is a simple linear function of 
domestic income. Then, measuring imports in terms of domestic currency, we 
get 


— F — — <(>(e)v 
e e 


(7.10) 


If we set (1 /e)§(e) — f where /is the marginal propensity of the domestic 
economy to import foreign goods at the constant exchange rate a, then 


-r=fy 

e 


(7.11) 


We can now extend the Keynesian goods-market equations of Chapter 4 to 
include the foreign sector, by adding equations 7.7 and 7.11 to the equation 
system described in equations 4.1 to 4.6 on page 47 of Chapter 4. In addition, 
we have to replace the equilibrium condition in equation 4.5 by the new 
equilibrium condition: 


y—C + I+ G + X - F 

e 


(7.12) 


Solving the extended system composed of equations 4.1 to 4.4 together with 
equation 4.6 and equations 7.7, 7.11 and 7.12 we get the IS function: 


a + /(/) + G 0 + X{e) 
s(l — t) + t + / 


(7.13) 


In this expression /is a function of e and will only be constant if e stays 
unchanged. This IS function has the normal negative relationship between the 
values of y and i due to the effect of the level of interest rate, /, on the volume of 
investment. . 

If we assume that under a fixed exchange rate, e*, the government can 
control the money supply, then we can set out our ISLM model. The IS func¬ 
tion is equation 7.13, while the LM function is equation 3.13 of Chapter 3. 
These are set out below: 


a + 1(f) + G 0 + X(e*) 

v — - (IS function) 

s(\-t) + t+f 


(7.13) 
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=/(T 0 


(LM function) 


(7.14) 


These are illustrated in Figure 7.2, given that P is fixed by assumption. 

From equation 7.13 we can see that the IS function will shift to the right if 
there is either an autonomous increase in any of /, G and X or a decrease in the 
marginal propensity to import,/ Any of these changes will shift the IS func¬ 
tion to the right, from IS , to IS 2 in Figure 7.2, and will lead to an expansion of 
income from jq to y 2 given the supply-side assumptions. The only difference 
between this result and the closed-economy model discussed earlier is that 
there is an impact on the level of domestic income from exports and the 
marginal propensity to import. Given the assumption of a perfectly elastic 
supply of domestic output, income rises when either exports increase or the 
marginal propensity to import decreases; and income falls when either exports 
decrease or the marginal propensity to import rises, other things being equal. 

Given a central bank policy that stabilises the rate of interest at i* and a 
fixed exchange rate e*, we can find the multiplier for an autonomous change in 
any of the variables in the numerator of the IS function. This is obtained by 
differentiating v in equation 7.13 with respect to these terms. This gives 


dy dy dy 1 

dl~ dG~~dX~ 7(1-0 + t+f 


This is the multiplier in the open-economy Keynesian model under a fixed 
exchange-rate system, where the government allows the money supply to 
adjust to the demand for money at the constant rate of interest, /*. The mul¬ 
tiplier is illustrated in Figure 7.2. Any change in /, G or X which shifts the IS 
function from IS ] to IS 2 will lead to an increase in income from y , to y 2 if i 
stays unchanged at i*. This requires an increase in money supply in order to 
shift the LM X function to LM 2 so as to keep i at i*. Here the increase in 
income is larger than in the case where the money supply is constant. 

The three multipliers given above are identical due to the small-economy 
assumption. In the large-economy case the three multipliers will not be 
identical, as an autonomous increase in exports will initially depress the level of 
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Figure 7.2 ISLM function in an open economy 
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foreign income and this will have negative feedback effects on the level of 
domestic exports and income. In this large-economy case 

dv dv dv 
dl dG dX 

In the small-economy model with a fixed exchange rate, e*, the balance of 
payments on current account can be written as 

CA=X-fy (7.16) 

The current account, CA , is expressed in terms of the domestic currency. A is a 
function of the level of foreign real income and is therefore exogenous. Here, 
given the fixed exchange rate e* and constant domestic and foreign price levels, 
there is only one level of income, y = X/f at which CA — 0. Any expansion in 
domestic expenditure will worsen the balance on current account, as part of the 
resulting change in income will lead to a rise in imports. In this case domestic 
absorption will rise faster than income. This is illustrated by the vertical line 
CA — 0 in Figure 7.3, Any income that is greater than X/f involves a deficit on 
the current account, while any income smaller than X/f involves a surplus on 
the current account. 

For the CA — 0 line to shift, it is necessary that either X changes or the 
marginal propensity to import,/ changes. An autonomous increase in exports, 
from X to X + AX will improve the balance on current account by shifting the 
CA =0 line to the right, to CA' — 0 in Figure 7.3. However, as this increase in 
exports will shift the IS } function to the right, to IS 2 in Figure 7.3, the induced 
increase in domestic income from X/f to y, will lead to a rise in domestic 
absorption and imports. Hence the improvement in the current-account 
balance will be smaller than the increase in exports. The results stated in this 
paragraph and in the previous one hold in the large-economy case, but they 
depend on the specific Keynesian assumptions of the model. 
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Figure 7.3 The current account in a fixed exchange-rate ISLM model 
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Effect of exchange-rate changes on aggregate demand 

We have seen that a change in either exports, W, or the marginal propensity to 
import,/ will affect both the IS function and the balance on current account 
thereby shifting the IS function and the CA - 0 line. One factor that affects 
both X and/is a change in the exchange rate, e. Let us first of all consider what 
effect a depreciation in the exchange rate, e, is likely to have on the current 
account of the balance of payments, assuming that we start from an initial 
position where CA = 0. A depreciation in the sterling exchange rate lowers the 
foreign currency price of exports but, given constant production costs leaves 
the sterling price unaltered. Therefore, the total sterling earnings from export 
sales will rise provided that foreigners buy a greater volume of UK exports. 

zero they W d °’ ^ the!r PnCC elasticity of demand f or UK exports exceeds 

However, whether the current account measured in sterling goes into surplus 
following a devaluation also depends on what happens to UK residents’ 
expenditure on imports. The sterling price of imports rises following a deprecia¬ 
tion so that for total expenditure on imports to fall it is not sufficient just for the 
volume of imports to decline. For the import bill in terms of sterling to fall the 
absolute percentage decrease in the volume of imports must exceed’the 
percentage increase in the sterling price of imports. For this to occur the price 
elasticity of the demand for imports must exceed 1.0. Whether the current 
account moves into surplus following a devaluation depends on the sum of its 
impact on export earnings and its effect on the import bill. If devaluation is to 
have a favourable impact on the current account, then the sum of the price 
elasticity of the demand for exports plus the price elasticity of the demand for 
imports must exceed 1.0. This is known as the Marshall-Lerner condition for 

the CUrrent aCC0Unt 0f the balance of Payments. A 
proof of the Marshall-Lerner condition is set out in the Appendix to this 
chapter. If the Marshall-Lerner condition holds, then a devaluation shifts the 
C/1 line m Figure 7.4 to the right so that the current account balances at a 


CA = 0 CA'= 0 



X y 2 
h = 7 


Figure 7.4 The effect of a devaluation 
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higher level of national income. A revaluation has the opposite effect and shifts 
the CA line in Figure 7.4 to the left. 

If the Marshall-Lerner condition holds, then a devaluation leads to a net in¬ 
crease in exports minus imports (X - Fie) and this results in an increase in the 
aggregate demand for domestic output. In these circumstances a devaluation 
shifts the IS function up to the right, from IS x to IS 2 in Figure 7.4. Then, given 
the assumption of a perfectly elastic aggregate supply function with unchanged 
unit production costs, the effect of a devaluation is to increase real national 
output from y x to y 2 in Figure 7.4. If output were already at its full- 
employment level in a Keynesian model, then a devaluation could not increase 
output. Furthermore, it could only improve the current account if the govern¬ 
ment simultaneously cut domestic absorption so that resources could be 
switched to producing exports and/or import substitutes. Given an absence of 
excess demand a revaluation of the currency would shift the CM 0 line and the 
IS function to the left and so cause a reduction in national output. 

In the early post-war era many economists were pessimistic about the 
possibility that the sum of the elasticities of demand was greater than 1.0. This 
was due to two factors, the first being the low estimates of the elasticities of 
demand produced by the early econometric studies. This evidence was later 
discounted due to the faulty methodology of the studies, and later studies, such 
as, that by Houthakker and Magee [51, have found substantially higher 
elasticities. The other factor leading to elasticity pessimism in the early post¬ 
war years was that many devaluations did not have the desired effect. This was 
due to the fact that most economies were operating at full capacity during this 
period and there was little chance of increasing output. In such circumstances 
our earlier discussion of the absorption approach would lead one to predict 
that, no matter what the elasticities of demand were, switching both domestic 
and foreign demand towards domestic output by devaluing the currency will 
have no effect on the current account unless domestic absorption is cut. If 
domestic absorption is not allowed to fall when output is at full capacity, then 
the balance on current account will not improve. In recent years professional 
opinion has switched to the belief that the elasticities of demand are always 
large enough to satisfy the Marshall-Lerner condition. 


7.5 Devaluation and real wage resistance 

The discussion of Keynesian open-economy models assumed that the price of 
domestically produced goods did not change with either changes in output or 
changes in the exchange rate. This is an extreme simplifying assumption, and 
the results will still hold in an attenuated form provided that domestic prices 
and costs have a smaller response to exchange-rate changes than do the prices 
of foreign imports in domestic currency. Once prices respond to changes in the 
exchange rate the model becomes more complicated, as a change in the 
exchange rate no longer results in an equivalent change in either the relative 
prices of home- and foreign-produced goods or in the relative costs of home 
versus foreign production. In the case of a devaluation, as long as home- 
produced goods become relatively cheaper compared with foreign-produced 
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goods and the home economy has some relevant spare capacity, the earlier 
eynesian results predicting an increase in domestic output and an improve¬ 
ment in the current account still stand. However, these results depend crucially 
on the assumption .that the aggregate supply function shifts up by a smallel 

a P devaluation 3 " ^ Pri “ ° f ' impOTts in domestic currency following 

We can illustrate this in terms of the aggregate demand and simniv 
apparatus developed in Chapter 6. At any given price level, Pd , for domestic 

fate *e ^herefor^H 041 ^ ^ S °° dS Wili ** higher ’ the bwer the exch an§e 
Figure 7 5 fr om an ^ the aggregate demaad faction in 

thfn thelarpT^ ' i f 2 ' If domestlc wa § es and costs remain unchanged, 
g to egate supply function will stay unchanged at AS, and output will 
increase fromy, toy 2 . Here the results developed in the appendix (pp. 121 - 4 ) 
predict an improvement in the current account. ; 

thlVLeTir^ V rfeCtly daStic SUpply a Evaluation leaves 
the r price, Pd unchanged. If workers consume only domestic goods then their 

real wage will not change as a result of devaluation. However in most countries 

and particularly the United Kingdom, workers spend some proport ol of 

^s w sr, p sr gMd v H - re r rise in the d ° mestic pri - 

goods results in a fall m workers real wages. Unless there is a great deal of 

n oluntary unemployment, as defined by Keynes (see Chapter 5 p 74 ) this 

w,l result ,n market pressure for an increase in money wages, particularly as 

ou put and employment have increased following the devaluation This results 

shifts" uohrV SUpply . curv = lifting up. Provided the aggregate supply curie 

increase andThe half ' * he d ° meStiC price of imports - °«P*still 
ncrease and the balance on current account will improve 

the seVVe r at C V S T e l mP ° rt , ed 800dS and th6y have ‘ reai wa 8 e resistance* in 
the sense that employed workers wish to maintain the purchasing power of 

their wages, then workers will demand money wages that will completely com 

pensate them for the effects of higher import prfces. TsThe devatltlon hV 

to inr hed SOme demand t0 domestIC goods, employers are not totally unwilling 

inc ZZT S i W f g£S by the required amount. The rise in money wages 

ases the marginal costs of all domestic producers and leads to a shift up S jn 
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FIGURE 7.5 Shifts in aggregate demand and supply following a currency 
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the aggregate supply function for domestic goods. This leads to an increase in 
the price of domestic goods, Pd . As a result there is further pressure for money 
wage increases in order to fully compensate for the rise in domestic prices and 
this in turn leads to a further shift up in the aggregate supply function. 

Let us assume that following a devaluation the government does not allow 
an increase in the nominal money supply and keeps constant the level of real 
government expenditure on final goods and services. In this case, if workers’ 
real wage resistance is not affected by the level of unemployment, then the 
process described in the previous paragraph will end when the aggregate 
supply function has shifted up by the same proportion as the rise in import 
prices. This is shown by the shift from AS, to AS 2 in Figure 7.5. Here output 
and employment will be slightly lower than before the devaluation, at the point 
y 3 . Domestic absorption will be lower than it was originally and the balance on 
current account will improve. This fall in absorption is brought about by higher 
rates of interest and the real balance effect on expenditure resulting from the 
decline in real money balances due to the rise in domestic prices. If real wage 
resistance is affected by unemployment, then the scenario is similar, as real 
wages will only fall if unemployment increases and output falls. Here the final 
position will once again involve a lower level of output and employment com¬ 
pared with the situation before devaluation. Once again absorption will fall and 
the current account will improve due to the real balance effect of the devalua¬ 
tion. However, in this case there will be a slight fall in real wages and in the 
relative price of domestic goods. 

On the other hand, if the government does not allow domestic absorption to 
fall, then it will have to increase the money supply to keep real money balances 
constant. This will result in a further shift of the aggregate demand function 
following its initial shift to AD 2 in Figure 7.5. The aggregate demand function 
will finally come to rest at AD 3 and, in the final equilibrium following the 
devaluation, the prices of domestic goods, Pd , nominal money balances and 
money wages will all have increased by the same proportion as the increase in 
the domestic price of imports. Real output will return to its pre-devaluation 
level, y,, as will real absorption, so that in real terms the balance on current 
account will be unchanged. At this point the price of domestic exports in 
foreign currency will have returned to its pre-devaluation level, as will the rela¬ 
tive price of imports and domestic goods. The trade-switching effects of a 
devaluation are therefore short-lived 1 when workers have real wage resistance 
and the government prevents real output from falling by allowing nominal 
money balances to increase. 

The long-run results in the two preceding paragraphs are consistent with the 
monetary approach to the balance of payments, which will be discussed in 
Chapter 1 I. Although we started with a Keynesian open-economy model, the 
introduction of real wage resistance by workers leads to an adjustment of 
wages and prices to the devaluation. In the cases where either nominal money 
stocks were allowed to increase to keep interest rates constant or where real 
wage resistance is not affected by unemployment, then the full adjustment of 

1 See Ball, Burns and Laury [6] for a rigorous analysis of this. 
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wages and salaries to devaluation leads the aggregate supply function to shift 
up by the same proportion as the domestic price of imports. Here relative 
prices return to their pre-devaluation level and any trade-switching effects will 
only occur due to lags in the adjustment in domestic output prices and wages 
to the change in exchange rates. Such trade-switching will disappear once full 
adjustment takes place. Where nominal money balances are kept constant and 
real wage resistance is sensitive to unemployment, there will be some trade¬ 
switching brought about by the fall in absorption and output resulting from the 
decline in real balances. This long-run result is also consistent with the 
monetary approach. 

Real wage resistance by workers implies a neoclassical aggregate supply in 
the medium to long run and is inconsistent with the existence of involuntary 
unemployment as defined by Keynes. In the involuntary unemployment case 
workers are willing to take a cut in real wages at a higher level of output and 
employment, if this is brought about by a rise of the price level. This would 
imply a proportionally smaller upward shift in the aggregate supply function 
than the proportionate rise in the domestic price of imports following a 
devaluation. This is why the assumption of involuntary unemployment is a 
crucial assumption in the Keynesian open-economy model. This is recognised 
by Keynesian writers such as Meade [7] and Fetherston and Godley [4]. 

There is some evidence that real wage resistance operated in UK labour 
markets in the late 1960s and in the 1970s. For an example of this evidence see 
Horne [81. Ball, Burns and Laury [6J carried out a simulation study of the 
impact of devaluation on UK macroeconomic activity and the current account. 
They used the 1976 version of the London Business School forecasting model, 
which was then a Keynesian open-economy econometric model. Their study 
showed that any impact of a devaluation on either output or the balance on 
current account was due to lags in the adjustment of domestic wages and 
prices and that these adjustments were completed within four to six years. 
They concluded that, in the United Kingdom, ‘with free collective bargaining 
wages and prices are likely to rise by the full extent of the devaluation in the 
long run’ ([6] p. 1). In their simulations, following a devaluation the UK 
aggregate supply function had a lagged upward adjustment so that it eventually 
rose by the same proportion as the rise in the sterling price of UK imports. This 
is some supporting evidence for a belief that the United Kingdom has a 
neoclassical aggregate supply function over the medium to long run, though 
not in the short run. 

Other supporting evidence comes from the 1979 version of the Treasury 
macroeconomic model [9J. Here there is eventually a complete response of 
wages to prices. On a European level Thygessen [10] reports that the optica 5 
study for the European Commission concluded that exchange-rate changes in 
the late 1970s have become unsuitable for any purpose except that of permit¬ 
ting different national rates of inflation. The optica group also carried out a 
simulation of the Italian economy on the University of Bologna’s macro- 
economic model. This showed that wages eventually adjusted completely to 
any price changes brought about by a change in exchange rates. 

In conclusion, Keynesian analysis of the open economy seems only relevant 

Optimum Currency Area report, or OPTICA. 



to the very short run in the United Kingdom. The analysis assumes that the 
government can control either the money stock or the rate of interest and it 
relies on price rigidities and lagged adjustments in domestic wages and prices. 
Policies based on such short-run analysis can be very misleading if they either 
take time to implement or if their repeated application encourages behavioural 
responses by individuals that are inimical to long-run stability. 


Mathematical appendix: derivation of the Marshall-Lerner condition 
and of the effect of a devaluation on the level of income 

The balance of payments on current account can be expressed in terms of 
domestic currency by the equation 

CA^X-~F (7.17) 

a 

Here X is a decreasing function of the exchange rate, e , while F is an increasing 
function of both e and the level of domestic income, y. Totally differentiating 
the expression in 7.17 with respect to e gives 

bI-f) 

d(CA) dX 1 dF \e f dy 1 
de de e de dy de e 2 

X ( e dX | F f e dF | F 
e \ X de J e 2 [ F de J e 2 

Now the two items in brace brackets in 7.18 are, respectively, the elasticity of 
foreign demand for exports, y x , and the home elasticity of demand for imports, 
tj f . fn deriving these elasticities we assumed that a change in the exchange rate, 
e , results in an equal proportionate change in relative prices and that a given 
change in aggregate demand translates into an equal change in supply. This 
will occur when there is excess capacity, involuntary unemployment and con¬ 
stant average costs of production in each country. If these assumptions do not 
hold, then a change in aggregate demand would not call forth an increased 
supply at unchanged domestic prices. We would then either have to abandon 
this approach or else develop a much more complex equation involving supply 
elasticities in order to predict the effect of a change in e on the current-account 
balance. 

If we partially differentiate equation 7.11 with respect to y, we see that the 
term: 




dy 
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is equal to f which is the marginal propensity to import of the domestic 
economy. Therefore, substituting into equation 7.18 for the terms in the brace 
brackets and for 5(1 /eF)/dy we get 


d(CA) 

de 


F f eX ) dv 


(7.19) 


where r\ x is the elasticity of foreign demand for exports and t] f is the elasticity 
or domestic demand for imports. 

If the government stabilises the level of income in the economy through the 
use of monetary and fiscal policy, then dy/de = 0. Substituting this value into 
equation 7.19 gives us an expression for the rate of change in the current 
account resulting from a change in the exchange rate, e. This is 


d{CA) F f eX V 


(7.20) 


This will be negative if 

cA 

— t\x 1 

t 

If this inequality holds, then both an appreciation or revaluation of the 
currency will worsen the balance on current account, while a depreciation or 
devaluation of the currency will improve the balance on current account. If 
trade is approximately balanced to start with, then eX — F and the condition 
lor an improvement on the current account following a devaluation which is 
coupled with income stabilisation becomes 

% + T l^ > l {12l) 

This is the Marshail-Lerner condition required for a devaluation to improve 
e balance on current account. If this condition holds for our small-economy 
model so that the sum of the elasticities of demand for imports and exports is 
greater than 1.0, then a devaluation will shift the CA = 0 line in Figure 7.4 to 
the right to CA' = 0, while a revaluation will shift the CA = 0 line to the left. 
This result IS consistent with the absorption approach, as the satisfaction of the 
arshall Lerner condition implies that a devaluation switches both foreign 
and domestic demand towards domestic output. To keep income constant in 
this case, the government would have to cut domestic absorption. 

We now have to look at the change in real income that results from a change 
m e exchange rate, e, in our small open economy, in order to determine the 
conditions in which a depreciation or devaluation will shift the IS function to 
the right. In the open-economy extended ISLM model the goods-market 
equilibrium condition 


y = C + i +g + X- — f 


e 


(7.12) 
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C + / + G + CA 


(7.12a) 


Totally differentiating equation 7.12a with respect to the exchange rate, e , and 
assuming that G and / are not affected by the short-run induced changes in v 


dy dC dv d(CA) 

de dv de de 


(7.22) 


Here there is an implicit assumption that the interest rate is stabilised. In equa¬ 
tion 7.22 d(CA)/de can be found by using the result in equation 7.19 on page 
122. The term dC/dy is the marginal propensity to consume out of total income, 
and using equations 4.3, 4.4 and 4.7 in Chapter 4 (p. 47) this is found to be 
equal to (1 - s)(l - /) in the open-economy ISLM model. Here s is the marginal 
propensity to save out of disposable income and t is the tax rate. Substituting 
these results into equation 7.22 gives 

dy dv FieX 1 dv 

Collecting all the terms for dy/de in equation 7.23 and then simplifying gives 


F ( eX 


e 2 F 


T\x + i] v - 1 


s(l -t) + t +f 


(7.24) 


Here dy/de will be negative if the Marshail-Lerner condition holds. In this case 
provided that our assumptions of excess capacity and involuntary unemploy¬ 
ment are satisfied, a devaluation or currency depreciation (a fall in e) will shift 
the IS curve to the right. This is illustrated in Figure 7.4 by a shift in the IS 
function from IS l to IS 2 . 

Given the assumptions of the small open-economy model and a stabilised 
rate of interest, /*, the rate of change of income with respect to a change in the 
exchange rate is equal to the rate of change in the current account that would 
occur if income were held constant (see equation 7.20) times the open-economy 
multiplier from equation 7.15. Therefore, given normal expectations about the 
size of the elasticities of demand, the IS function will shift to the right with a 
devaluation and to the left with a revaluation provided that the aggregate 
supply function does not shift. 

When income is not stabilised we can find the effect of a devaluation on the 
current account by substituting for dy/de in equation 7.19, using the result in 
7.24. After simplification this gives us 


d(CA) s(l - /) + t 
de s(l - 1) + t + 


£(?){ 


cX 

— fix + T)f~ 1 
F 


(7.25) 


This must always be negative if the Marshail-Lerner condition is satisfied. 
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Therefore, a devaluation must always improve the balance on current account 
provided our small open-economy and perfectly elastic aggregate supply 
assumptions are satisfied. This implies that a devaluation or depreciation of the 
domestic currency will shift both the CA = 0 and IS functions to the right, with 
the CA =0 function moving further to the right than the IS function. This is 
illustrated in Figure 7.4, where a devaluation moves the IS function from 75, 
to IS 2 and moves the CA = 0 line from CA = 0 to CA' — 0. In the diagram the 
current account goes into surplus following the devaluation, having originally 
been in balance. 


References 

i 1 ] Bo Sodersten, International Economics , 2nd edn (London: Macmillan 
1980) ch. 23. 

|2| C. P. Kindleberger, "Measuring Equilibrium in the Balance of Payments’, 
Journal of Political Economy , 77 (1969). 

\3\ S. S. Alexander, "Effects of a Devaluation on a Trade Balance’, IMF Staff 
Papers , 1 (1952), 

f41 M. J. Fetherston and W. H. Godley, ‘New Cambridge Macroeconomics 
and Global Monetarism: Some Issues in the Conduct of UK Economic 
Policy, in Public Policies in Open Economies, vol. 9 of the Car- 
negie-Rochester Conference Series on Public Policy, ed. K. Brunner and 
A. Meltzer (Amsterdam: North-Holland, 1978). 

f5i H.S. Houthakker and S. P. Magee, ‘Income and Price Elasticities in 
World Trade’, Review of Economics and Statistics (1969). 

I6| R. J. Ball, T. Burns and J. S. E. Laury, ‘The Role of Exchange Rate 
Changes in Balance of Payments Adjustment: The United Kingdom 
Case’, Economic Journal (1977). 

[7j J. E. Meade, The Balance of Payments (London: Oxford University 
Press, 1951) p. 202. 

18 i J. Horne, ‘The Effect of Devaluation on the Balance of Payments and the 
Labour Market: The United Kingdom, 1967’, Economica (1979). 

19] HM Treasury, Treasury Macroeconomic Model (London: HMSO, 1979). 
flOj N. Thygessen, ‘Inflation and Exchange Rates: Evidence and Policy 
Guidelines for the European Community’, Journal of International Econ¬ 
omics (1978). 



8 The Demand for Money 


The choice of how much money to hold is an example of a portfolio decision as 
k concerns allocating one’s wealth over a number of different assets. Money is 
a unique type of asset: not only does it perform the store of value function 
common to all assets but it also serves as a medium of exchange. A preliminary 
account of the theory of the demand for money was given in Chapter 2 
(p. 15) and Chapter 3 (pp. 25, 32), where it was deduced that the demand 
for real money balances depends positively on income and inversely on the rate 
of interest. In this chapter we shall examine the microeconomic basis of the 
demand for money function a little more thoroughly and review some of the 
empirical work in this field. (For a detailed and more rigorous review of the 
literature, students can consult any one of references [1]—[4] or read some of 
the classic articles such as [5j—[8|.) 


8.1 The transactions demand for money 

To focus attention on the rationale for holding money which stems from its 
function as a medium of exchange we shall assume that an individual’s or 
household’s income in a given period exactly equals its expenditure. Since there 
is no saving, there is no need to hold assets or incur liabilities over from one 
period to another. In the. zero-saving case the only portfolio decision concerns 
how the household or firm finances its spending during the period of time 
which elapses between income payments. In order to see why money is held as 
a medium of exchange it is useful to envisage situations in which no money 
would be held at all. 

One such situation would be a barter economy in which goods are 
exchanged directly for goods. At the other extreme we can imagine an 
economy in which money is never actually held by individuals but nevertheless 
acts as a common unit of account or numeraire in which the prices of all goods 
and services are expressed. Each household receives its income for the period 
as a book-entry credit and undertakes zero saving. Instantaneously upon 
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receiving income it registers on the debit side of the account book its consump¬ 
tion demands for the period and immediately obtains the required goods and 
services. At no point in time is the book entry either positive or negative. Thus 
no money, even of the book-entry type such as bank deposits, is actually held, 
though it serves as a unit of account. It is the perfect synchronisation of income 
receipts and expenditure outlays that accounts for there being no need to hold 
money in this example. Therefore, the demand to hold money to finance 
transactions exists because barter is a very costly way of conducting exchange 
and because the timing of income and expenditure is not coincidental. A typical 
household receives income in the form of money at regular, discrete intervals of 
time and makes payments throughout the period of time between income pay¬ 
ments. 

If we simplify the analysis by assuming certainty, then the exact timing and 
size of payments and receipts is known. Given zero saving, the individual’s 
stock of money balances at the beginning of the income period equals the 
period’s income and dwindles to nothing by the next payday. The average 
amount of money held on each ‘day’ of the income period is said to be the 
individual’s demand for money. 

If there exists an asset other than money, which earns a higher pecuniary 
rate of return than money, households will forgo that rate of return if they hold 
their temporary reserve of purchasing power in the form of money. For 
simplicty we assume that there are two assets, money, which has no rate of 
interest paid on it, and bonds, which have a rate of return which is known with 
certainty. If there are no transactions costs involved in the buying and selling of 
bonds, no rational household or firm would hold money. The money received 
at the beginning of the income period would be put into bonds straight away. 
As the household or firm needs money to finance expenditure it would sell 
bonds and immediately purchase goods and services. Therefore, in the absence 
of uncertainty and given the existence of bonds, the holding of money is 
explained by the transactions costs of moving from money into bonds and vice 
versa. These transactions costs include the brokerage fees paid when assets are 
bought and sold, telephone and other communication costs, the wages firms 
pay to employees administering their liquid assets and the time spent by private 
individuals in trying to economise on their money balances in this way. 


The inventory approach to the demand for transactions balances 

Money held by firms is analogous to any other type of working capital. The 
holding of an inventory of money balances reduces costs,, but also ties up 
capital that could alternatively be invested at the market rate of interest. This 
concept can be extended to the demand for money balances by households. 
Such an inventory-theoretic approach to the demand for money was developed 
separately by Baumol f5] and Tobin [6]. In both Tobin’s and Baumofs models 
the size and timing of the household’s expenditure plans are given and known 
with certainty. To simplify the analysis it is assumed that payments are spread 
evenly throughout the income period. In this case, if there are T days in the 
income period, then the household’s expenditure per day will be 1 IT of its 



income per period. If the household keeps all its transactions balances, in the 
form of money, then it starts the period with y money balances (where 
y = income), halfway through it is holding y/2 money balances, which fall to 
zero by the end of the period. The average amount of money held per day 
throughout the income period isy/2 when expenditures occur evenly over time. 

Once interest-bearing bonds are brought into the picture then holding money 
incurs an opportunity cost. This gives the individual an incentive to buy bonds 
at the beginning of the period, which are then sold off at discrete intervals to 
obtain money for financing transactions. Each time bonds are purchased or 
sold, transactions costs are incurred. Suppose that the income period of T days 
is subdivided into K equal intervals of time, each lasting T/K days. At the 
beginning of the income period l/K of income is retained in the form of money 
to finance transactions during the first interval. The rest, [{K- \)/K]y, is used 
to purchase bonds. The bonds are sold in equal-sized batches at the beginning 
of the second and subsequent intervals. If fixed transactions costs of b are 
incurred each time bonds are purchased or sold, then the cost of all such 
transactions undertaken during the income period is bK. The smaller the 
average cash balance held for a given level of expenditure, the larger are the 
transactions costs because bonds are sold off more frequently. This 
relationship is shown in Figure 8.1. The income received per period is Oy. The 
brokerage costs of purchasing and selling bonds rises along schedule AB as the 
size of the average money holdings per day is reduced by engaging in more 
bond transactions. The advantage of holding on average less money and more 
bonds is the interest earned. The cost of forgone interest is the average 
amount of money held times the rate of interest, L As the individual holds y/K 
money balances at the beginning of each interval within the income period and 
expenditures occur continuously at an even rate, then the average money 
holding is y/2K. The opportunity cost of these money balances is (y/2K)i and 
is given by line OR in Figure 8.1. Combining the brokerage and interest costs 



FIGURE 8.1 Minimising the cost of transactions balances 
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gives the U-shaped cost function CR, which is minimised when OM money 
balances are held. 

In the inventory approach the quantity of money balances held to finance 
transactions is determined by cost-minimisation considerations. When an 
individual’s income is not sizeable or is paid at frequent intervals it is not worth 
while to incur the brokerage charges of moving into and out of bonds. Hence 
the approach is more relevant to explaining firms’ demand for transactions 
balances. Once income is sufficiently large to justify bond transactions 
economies of scale begin to apply. As income rises it becomes worth while to 
engage in more bond transactions per income period because each bond sale 
incurs a fixed cost regardless of its value. The inventory approach therefore 
predicts that the demand for money balances will rise with income but less than 
proportionately (that is, the income elasticity of money demand is positive but 
less than 1.0). Additional predictions are that the demand for money transac¬ 
tions balances will be inversely related to the rate of interest and positively 
related to the length of the income period. A decrease in bond transactions 
costs will reduce the demand for money, as will any institutional or technical 
changes to the payments mechanism, such as credit cards, which enable people 
to economise on holding money balances. 

The inventory models just discussed show that a demand to hold money 
transactions balances exists even when there is complete certainty, so long as 
receipts and payments are not perfectly synchronised and moving into and out 
of bonds is not costless. The model has been extended to deal with uncertainty 
about the timing of payments. The convenience of being able to finance 
unexpected expenditures provides another rationale for holding money. 

The original inventory models took the timing of expenditures as exogenous, 
whereas more recent theoretical work has included the timing of expenditure as 
a decision variable. The household can now hold commodities as well as bonds 
and money in its inventory and choose that combination which minimises 
costs. The number of shopping trips has now to be determined together with 
the pattern of bond and money holding. At one extreme the individual could 
minimise shopping costs by undertaking a single huge shopping expedition at 
the beginning of the period. The average holding of both money and bonds 
would then be approximately zero. However, the cost of such an expenditure 
plan would be the storage and depreciation costs of holding an inventory of 
goods, plus the interest forgone by not holding bonds. In these models the 
timing of expenditures as well as the average money balances held are jointly 
determined in order to minimise overall transactions costs. However, the more 
complex inventory models, which incorporate uncertainty and endogenous 
expenditure patterns, do not qualitatively alter the major determinants of 
money demand, though additional factors such as shopping costs are brought 
in. 


8.2 The demand for money as an asset 

We shall now focus our attention on the demand to hold money as an asset, i.e. 
as a way of storing up purchasing power in a form that is held for more than 
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one income period. In order to do this we remove the assumption that the 
decision-unit spends all of its current income in the current period. This means 
that assets are held over for more than one time period. A household s con¬ 
sumption plans can be thought of as extending over its lifetime and to be con¬ 
strained by the household’s wealth. Such consumption plans will involve saving 
in some years and dissaving in others. 

A household stores up its claim to future consumption in various types of 
assets. The only asset which can directly produce future goods and services is 
real capital. In a capitalist economy households can own indirect, marketable 
claims to reai capital in the form of equity, bonds and other financial assets. 

The portfolio decision of the household concerns the allocation of its wealth 
among the various types of assets, including money. We initially simplify the 
analysis by assuming that there are two types of financial assets: non-interest- 
bearing money and default-free bonds. The future interest rate on bonds is not 
known with certainty. Therefore, a wealth-owner may make a capital gain or 
loss by holding bonds, depending upon whether the interest rate falls or rises 
respectively. If the individual knows definitely that he wants to make a. 
purchase of £x in three years’ time and can buy bonds which mature three 
years hence at a terminal value of £x, there would be no risk involved in bond¬ 
holding as the future sum of money is certain. 

Holding bonds is risky when the holder is uncertain when he wants to 
undertake future consumption and does not know for certain what the future 
bond price will be. Money is riskless in the sense that it is perfectly liquid 
because its price in terms of nominal money units does not change. If the price 
level changes, the value of money (and of bonds) will alter in real terms. So 
long as any change in the price level Is fully anticipated the real value of money 
in the future is known with certainty. In this section we assume that the price 
level is not expected to change, so that money is expected with certainty to 
maintain its real value. ; , -' 


Keynes’s speculative demand for money 

In Chapter 13 of The General Theory Keynes viewed the transactions and 
asset demands for money as quite distinct and attributed the latter to the 
speculative motive for holding money. He assumed that there are only two 
financial assets that people could hold: money and bonds. Money is non- 
interest-bearing but riskless because the price level is assumed constant. Bonds 
earn interest but are risky because the interest rate may change. If the future 
rate of interest rises (falls), bond prices will fall (rise). The rate of return from 
holding a bond consists of the interest payment plus the capital gain or loss. A 
sufficiently large capital loss will mean a negative rate of return from bond¬ 
holding. If an individual expects the interest rate to rise sufficiently in the future 
to give a negative rate of return on bonds, then that individual will speculate by 
holding his entire portfolio, in money until such time as he expects a positive 
return from bond-holding. 

Thus expectations are crucial in determining Keynes’s speculative demand 
for money. Interest-rate expectations are formed by comparing the current rate 
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of Interest with what is regarded as the ‘normal’ rate of interest, which is based 
largely on past values of the interest rate. The lower the current rate of interest 
compared with the normal rate, the larger the number of financial investors 
who expect the interest rate to rise and who therefore want to hold money. 
Thus the demand for speculative money balances varies inversely with the rate 
of interest. A liquidity trap would occur when all investors expected a non- 
positive rate of return from bonds and were therefore willing to hold unlimited 
money balances at the going rate of interest. 

Because of the role accorded to expectations, Keynesians have typically 
regarded the demand for money function as being unstable. If the demand for 
money is strongly dependent on expectations and these fluctuate continually, 
then one cannot predict the demand for money from a knowledge of its other 
determinants, namely income and the rate of interest. 

One particularly unsatisfactory aspect of Keynes’s speculative theory is that 
each financial investor is assumed to assign to the future rate of interest only 
one value which he holds with certainty, rather than a range of possible values. 
This rather peculiar characterisation of uncertainty means that each investor 
holds an undiversified portfolio of all bonds or all money, and does not hold 
both. In order to overcome this problem Tobin [7] applied what has become 
known as portfolio theory to the analysis of the asset demand for money. 


The portfolio theory of asset-holding 1 

Tobin’s portfolio model of asset choice shows that wealth-owners will hold a 
diversified portfolio of assets, one of which is money. Holding a number of 
different assets reduces the overall risk of a portfolio by the well-known 
principle of not putting all one’s eggs into the same basket An asset is 
generally thought to be riskier, the greater the likelihood of its actual return 
diverging from its expected return. Asset/l, which has an expected return of 10 
per cent that may turn out to be anywhere between —10 per cent and +20 per 
cent, is riskier than asset B with an expected return of 5 per cent but which 
may lie between -1 per cent and +11 per cent. So long as the returns of assets 
A and B are not perfectly and positively correlated (that is, they do not move 
directly together so that when the rate of return on A is 20 per cent, that on B is 
11 per cent, or when the rate of return on A is -10 per cent that on B is -1 per 
cent) a financial investor can reduce the overall risk of his portfolio by holding 
both assets. If events turn out badly for asset A , so that its actual return is 
below its expected return, this is partially offset by the return obtained from 
asset B. 

Thus a wealth-owner will have less risk if he holds both assets A and B than 
if he holds only one of these assets. The higher the amount of asset A held, the 
greater the expected return, but increasing the share of asset A in the portfolio 
above the risk-minimising level increases the overall risk. A risk-averter is a 
person who will only accept additional risk if compensated by a higher expected 
rate of return and who therefore has a trade-off between expected return and 
risk. 

! For a simple but useful account of this topic see Baumol [9]. 



In the simplified version of Tobin’s portfolio model the portfolio-holder’s 
planning horizon is one period long. There are just two assets: money, which is 
riskless because it has a certain return — of zero; - and perpetual bonds, which 
are risky. Unlike Keynes’s speculative model, each investor has a range of 
interest rates within which he thinks the future interest rate will lie. Some values 
of the future interest rate seem more likely than others. So each financial 
investor can be characterised as assigning a probability distribution to the 
future interest rate. The mean of this probability distribution determines the 
expected rate of return on bonds. The risk of holding a bond is measured by the 
dispersion of the possible future rate about the expected future interest rate 
(which is the mean of the probability distribution over the future rate of 
interest). This measure of risk is the standard deviation of the interest-rate 
probability distribution. The larger the standard deviation, the greater the 
riskiness of bond-holding. 

Each investor is assumed to be risk-averse. This means that the expected 
return from a portfolio of assets yields positive utility but that risk gives nega¬ 
tive utility- The individual can make up an asset portfolio which consists of 
various combinations of the riskless asset, money, and the risky asset, bonds. 
The greater the proportion of wealth held in bonds, the higher the expected 
return from the portfolio, but the higher also is its riskiness. The individual 
chooses that combination of money and bonds which maximises his utility 
given his preferences regarding return and risk. 

; The rationale for holding money is that doing so reduces the riskiness of an 
asset portfolio. The opportunity cost of risk reduction is the expected return 
forgone by not holding bonds. If the rate of return on bonds rises (either 
because the current interest rate increases or because the future price of bonds 
is expected to rise), then the opportunity cost of holding money increases. The 
substitution effect will cause portfolio-holders to increase their bond-holdings 
and reduce their demand for money. However, there is also an income effect. 
An increase in the expected return from bonds means that fewer bonds need to 
be held in order to maintain the same level of expected income from the 
portfolio at the. cost of less risk. The income effect will cause risk-averse 
financial investors to hold more money and fewer bonds. Thus the portfolio 
model does not yield unambiguous predictions about the effect of an increase 
in the interest rate on the demand for money. So long as the substitution effect 
outweighs the income effect in aggregate, then a rise in the rate of interest will 
reduce the demand for money in the economy as a whole. 1 


1 This analysis assumes that the individual starts the period with a constant value of 
wealth which he or she has to allocate between money and bonds. Therefore, a change 
in the interest rate has no effect on the amount of wealth the individual starts out with. 
If we considered people already holding their wealth in bonds, the present value or 
price of their bonds would move in the opposite direction to any change in the interest 
rate. We have that the wealth in bonds equals B/i, where B is the number of bonds in 
existence, each of which entitles the owner to receive £1 of nominal income in 
perpetuity. Thus a rise in the interest rate would reduce bond-holders’ wealth and cause 
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The portfolio model also deduces that wealth and expectations affect the 
demand for money. Since the model is concerned with the allocation of wealth 
among different kinds of assets, the greater the level of wealth, the larger is the 
demand to hold money. Expectations about future interest rates affect the 
riskiness of bonds. The lower the risk of holding bonds, the smaller one would 
expect the demand for money to be. 

Tobin’s analysis can be extended to the selection of a large number of risky 
assets. Wealth-owners first decide in which proportions the risky assets should 
be held. Each wealth-owner then decides what proportion of his portfolio to 
hold in money, the remaining fraction being held in the optimal combination of 
risky assets. 

The above analysis rationalises the demand to hold money in a world in 
which money is the only riskless asset and there are no transactions costs 
involved in buying and selling the risky assets. However, there are short-term 
assets, such as trustee savings bank deposits and building society accounts, 
which share with money the characteristic of having a nominally fixed capital 
value but which also earn a rate of interest. If owners of such assets are certain 
of being able to withdraw from the financial intermediaries the amount of money 
that they deposited, and there are no transactions costs involved in holding 
such assets, there is no rational motive for holding currency and current- 
account bank deposits since these earn no rate of interest. In this event other 
riskless assets would completely replace currency and current-account bank 
deposits as money. In the absence of transactions costs the portfolio approach 
would explain the demand to hold riskless interest-bearing assets with a lower 
rate of return than that expected from risky assets. 

The rationale for holding non-interest-bearing money 

It is therefore apparent that uncertainty by itself is insufficient to explain the 
holding of currency and current-account bank deposits when other riskless 
interest-earning assets are available. The demand to hold money is ultimately 
attributable to money’s function as a medium of exchange. This characteristic 
is possessed by those commodities which minimise the transactions costs of 
financing expenditures. 

If a household were certain about the timing of its future flow of expenditure, 
it could buy bonds the maturity of which was timed to coincide with future 
consumption expenditure. Thus capital uncertainty in nominal terms would be 
avoided, while a higher rate of return would be obtained than if money were 
held. This rate of return would have to exceed the transactions cost of moving 
in and out of bonds to make such bond-holding an attractive proposition. 
Uncertainty about the timing of future expenditures, combined with no fear of 
capital loss from bond-holding, would also result in no rational person holding 
money as an asset unless this was warranted by the saving in asset transactions 
costs. The combined uncertainty about the future capital value of marketable 
assets and the timing of future expenditure explains the holding of lower-return 
financial assets which have nominally fixed capital values. Only fear of default 
by financial intermediaries and the transactions costs of moving from money 


The Demand for Money 

into close money substitutes, which are not themselves generally acceptable as 
a medium of exchange, explain the holding of money by a rational person. 

The demand for non-interest-bearing money therefore arises when there 
exists both uncertainty (about the timing of expenditure and about the rate of 
return from non-money assets) and transactions costs of moving between 
money and other assets. 

8.3 The effect of inflation on the demand for assets 

The analysis so far has not dealt with changes in the general price level. Real 
assets, including equities, have their income denominated in real terms. As the 
general level of prices rises, so do the prices of houses, paintings and capital 
goods used in production. Since the nominal value of dividends rises with 
secular increases in the price level, shares are claims to uncertain real-income 
streams. Price index-linked national savings bonds have also been introduced 
in Britain;. ' 

Other types of financial assets have their income, price, or both, fixed in 
nominal terms. The income yielded by all types of fixed-interest securities, such 
as bonds, bills of exchange, building society shares, is fixed in money terms. 
The market price or capital value of marketable assets is variable, whereas the 
capital value of non-marketable assets, such as premium bonds, building 
society shares or money is fixed in nominal terms. Variations in the price level 
cause movements in the opposite direction in the real value of a given nominal 
return from a nominally fixed asset. 

If lenders consider equities and bonds to be equally risky, then in a world 
with a constant expected general price level market forces will equalise the 
rates of return on both assets. (If equities are considered more risky, there will 
be a risk premium established so that the equity rate of return exceeds the bond 
yield. This in no way alters the analysis with respect to inflation.) The rate of 
return on equities is then the real rate of return on capital, which for capital- 
market equilibrium must equal the rate of interest on bonds. 

If instead of expecting the price level to remain stable asset-holders 
anticipate a positive rate of inflation, then the real rate of return on bonds will 
be the market rate of interest on bonds minus the expected rate of inflation. For 
example, if the market rate of interest on bonds is 7 per cent and the anticipated 
rate of inflation is 3 per cent, the real rate of return from holding bonds is 4 per 
cent. If the real rate of return on capital is 7 per cent, no asset-holder will wish 
to hold bonds and will hold equity instead. This means that the price of bonds 
will fall until bonds offer a money or nominal interest rate of 10 per cent, 
making the real rate of return on bonds equal to 7 per cent. We thus obtain in 
equilibrium, when full adjustments have been made for expected inflation, that 1 


1 There is an additional term on the right-hand side of the equation which is 
i[(l/P)(dP/dt)] e . This term decreases as the discounting period diminishes and tends 
to zero when discounting becomes continuous. See references [10]—[12] for more 
detailed expositions of the theory. 
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where r is the nominal rate of interest, i is the real rate of interest, and 
(1 /P)(dP/dt) e is the expected rate of inflation. 

Thus the real rate of return on assets with a nominally fixed income can be 
kept independent of the rate of inflation by market adjustments which reduce 
bond prices and thus raise the nominal interest rate to account for expected 
inflation. 

If money pays no rate of interest, the opportunity cost of holding money is 
the rate of return forgone by not holding alternative assets such as bonds or 
real capital. In a period of stable prices this opportunity cost is the real rate of 
interest. If inflation is expected, there will be an additional element in the 
anticipated opportunity cost of holding money. This is the loss in the real value 
of money due to the expected increase in the price level. Thus the opportunity 
cost of holding money consists of the real rate of interest forgone plus the 
expected loss in the purchasing power of money due to the rate of inflation . 
This opportunity cost equals the nominal rate of interest. Of course, in the case 
of expected deflation, the nominal rate of interest will lie below the real rate of 
interest since nominally fixed assets enjoy an increase in their real value. 


8.4 The quantity theory approach to the demand for money 

Money competes for a place in the portfolios of firms and households with all 
other assets. Thus the demand for money is determined by the attractiveness of 
holding money relative to that of other assets. Money balances can be thought 
of as giving their holders utility and hence entering as an argument in the utility 
function. This utility stems from the convenience of holding money to finance 
transactions and from the reduction in portfolio risk. Assuming that the 
marginal utility of money declines with the quantity of money balances held, 
one deduces that a utility-maximising economic unit will hold that quantity of 
money which equates the marginal utility of money balances to the marginal 
utility forgone by not holding some alternative asset. This way of analysing 
money considers money to be analogous to a consumer-durable good. 

An alternative approach is to regard money balances as leading to a saving 
on transactions costs by providing convenience and liquidity. We then analyse 
money as a producer good, i.e. as an input into the process by which goods and 
services are produced. Money is then analogous to working capital. Each 
household or firm uses money in such a way as to minimise costs. The optimal 
amount of money to hold is the quantity for which the marginal saving in 
transactions costs equals the expected rate of return forgone by not holding 
some alternative asset. 

Viewing money as either a consumer’s good or as a producer’s good, we can 
obtain a general form of the demand for money function. This approach sub¬ 
sumes both the transactions and the asset demands for money discussed 
earlier. In this the demand for real money balances depends on the level of real 
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income, the real interest rates obtainable on other assets and the expected rate 
of change of the price level. 

We can thus write the demand for real money balances as 1 




( 8 . 2 ) 


where i B and i E are the real rates of interest on bonds and equities respectively. 

Equation 8.2 can be expressed alternatively as the demand for nominal 
money balances. In this case the nominal value of national income is a deter¬ 
minant of the volume of nominal money balances demanded. The price level 
will also enter as an argument in this form of the demand for money function 
since the volume of services provided by £1 depends on the purchasing power 
of a nominal unit of money. The demand for nominal money balances is 
therefore 




(8.3) 


Velocity 

The ratio of the nominal value of income to the nominal money stock is known 
as the income velocity of the circulation of money. (It is the same as the ratio of 
real income to the stock of real money balances.) Thus 

VY/M ■■■' - - - (8.4) 

Velocity of the broader money measures lies between 2 and 4 in the United 
Kingdom. If velocity equals 3, this means that the stock of money required to 
finance ail the transactions that are incurred in producing and distributing the 
annual national produce is one-third of the value of national income. The 
money stock is a fraction of the value of national income because a unit of 
money passes from person to person several times in the course of a year and 
can therefore finance several income-generating transactions. 

The velocity of circulation is related to the demand to hold money. The 
higher is velocity, the more rapidly are people passing on money, and therefore 
the lower is the average stock of money balances, relative to income, which 
households and firms wish to hold. We need to distinguish the actual velocity 
of circulation, which is an ex post concept, from the ex ante, desired velocity. 
Actual velocity, V A , is the ratio of income to the money stock, M s , in 
existence: I 

V A = Y/M s (8.4a) 

It can readily be calculated from income and money supply data. The desired 

1 For a fuller discussion of this formulation of the demand for money function see 
Friedman 18]. 
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velocity of circulation, V D , is the ratio of income to the stock of money people 
wish to hold: 

V D = Y/M d (8.4b) 

Thus actual and desired velocity are only equal in monetary equilibrium when 
the demand and supply of money are equal. 

Desired velocity can be derived from equation 8.3. It is necessary to assume 
that the demand for money is a demand couched in real terms. If nominal 
income and the price level rise by the same proportion, the other variables 
remaining constant, the demand for nominal money balances rises by the same 
proportion. This means that the ratio between real income and real money 
balances stays the same. 1 Therefore, we can divide all the nominal variables in 
equation 8.3 by nominal income and leave the form of the relationship 
unchanged: 
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where 




Equation 8.6 states that desired velocity depends on real income, real interest 
rates and the expected rate of price change. 

. If equation 8.5 is rearranged, it again becomes a demand for money equa¬ 
tion: 

1 1 

M D =—— Y— ——yP (8.7) 

yD yD ' 


In this form it stresses the relationship between the demand for money and 
national income, suppressing the other determinants of the demand for money. 
It now closely resembles the simply quantity theory approach to the demand 
for money which was introduced in Chapter 2, (pp. 15-18). Equation 2.1 on 
page 16 is very similar in appearance to 8.7 in which k is replaced by l/V. The 
crucial difference is that in the modern restatement of the quantity theory (due 
to Friedman [8]) velocity is not a constant but is explicitly made dependent on 
the determinants of the demand for money. 2 


The technical expression for this is that the demand for real money balances is 
assumed to be homogeneous of degree zero in money income and prices (i.e. the 
nominal demand for money is homogeneous of degree one). 

2 The quantity theory of money can be found in the writings of David Hume. It was 
developed in this century by Irving Fisher [13], who, by concentrating on the 
institutional factors determining velocity, interpreted it as subject only to slow changes. 
Equation 8.7, written as MV=Py, is known as the Fisher equation. Written as 
M d — YlV —kY it is known as the Cambridge equation, which was developed by 
Marshall and Pigou, for whom k depended on the interest rate. Keynes, by emphasis¬ 
ing the rate of interest as a determinant of money demand, stressed the variability of 
velocity. 
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The stability of velocity 

The modern restatement of the quantity theory by Friedman [8] contains the 
same type of variables as a Keynesian formulation of the demand for money 
function. The difference revolves around the question of whether velocity is a 
stable or unstable function of its determinants. In Keynesian theory, asset- 
holder expectations are thought to be volatile, causing the demand for money 
schedule with respect to the level of interest rates to shift. Thus velocity cannot 
be predicted from a knowledge of the values of the arguments of equation 8:6. 
In contrast, the monetarist approach emphasises the stability of velocity and 
maintains that the demand for money can be predicted from the values of the 
arguments in equation 8.6. 

The quantity theory, according to Friedman, is a theory of the demand to 
hold money. As such it does not differ in its specification of variables from a 
Keynesian demand for money function. The quantity theory gains its distinc¬ 
tive characteristics when combined with other assumptions. The most 
important of these is that the money supply is not endogenous and purely 
demand-determined, by the banking system always supplying the amount of 
money that the economy wishes to hold. (This will be explained more fully in 
Chapter 9.) If a change in the money supply is exogenous, it will cause a 
discrepancy between the demand to hold money and the existing money stock. 
Thus an increase in the money supply causes portfolio imbalance. The 
marginal utility of a pound held in money balances falls below the marginal 
utility of a pound allocated to other uses, such as buying commodities or other 
financial assets. People therefore adjust their portfolios by spending the excess 
money balances on goods and financial assets. In the quantity theory view 
such portfolio adjustment occurs over a wider range of variables and is much 
more diffuse than a Keynesian analysis, where it is restricted to financial 
markets. In an open economy excess money balances are spent on foreign 
goods and assets as well as domestic ones-, 

In a closed economy or in an open economy under flexible exchange rates 
(see Chapter 11), the quantity theory is interpreted by monetarists as a theory 
of the determination of the nominal value of national income. Rewriting equa¬ 
tion 8.7 as 

Y = V°M d (8-8) 

and substituting into equation 8.8 the condition for monetary equilibrium that 
M D — M s we obtain a relationship between nominal income and the stock 
of nominal money r 

Y= V°M S (8.9) 

Looking at equation 8.9 we can see that the vital link between nominal national 
income and the money stock is velocity . If velocity is highly variable, then the 
link will break down and one will not be able to predict changes in nominal 
income that are caused by changes in the money stock. Monetarists therefore 
stress the stability of velocity and the ability to predict it from a knowledge of 
the values of its determinants. If the level of interest rates changes when the 
money stock is altered, velocity also changes. One would therefore need to. 
specify the structural relationships in the economy, particularly the demand for 
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money function, in order to know how changes in the money supply affect 
velocity and hence nominal income. On the basis of taking desired velocity to 
be relatively constant monetarists explain changes in nominal income as arising 
from changes in the money stock. Critics of this approach consider velocity to 
be subject to short-run fluctuations which make it impossible to predict 
accurately changes in nominal income arising from changes in the money 
stock. 

All schools of thought agree that any increase in nominal income due to an 
increase in the nominal money stock is, in the short run, divided between a rise 
in real income and a rise in the price level. How the change in nominal income 
is divided between real and nominal changes is not yet satisfactorily explained 
and is the subject of current analytical work. In the long run real income is seen 
as determined by real forces, such as the productivity of factors of production, 
the rate of technical progress and the propensity to save. This means that in the 
long run increases in the nominal money stock only cause increases In the price 
level without affecting real output. If additional nominal money balances are 
provided, each individual thinks he can obtain more goods and services, now or 
in the future, by spending excess money balances on current consumption or 
the acquisition of financial assets. But it is impossible in aggregate for 
individuals to do this if the aggregate supply of output cannot be increased. The 
ensuing excess aggregate demand causes the price level to rise in the long run., 

8.5 Empirical work on the demand for money 

Theoretical work on the demand for money has given rise to a number of ques¬ 
tions that have been subject to considerable empirical testing. The most 
important of these are as follows: 

1. Is the demand for money correctly specified in real terms? If it is, one 
would expect the price elasticity of the demand for nominal money 
balances to be 1.0. 

2. Is the demand for money better expressed as a function of income or of 
wealth? Transactions demand for money suggests income, whereas in the 
asset demand for money approach it is wealth that places a constraint 
upon the size of the individual’s portfolio. What is the size of the income or 
wealth elasticity of the demand for money? 

3. Are interest rates a significant determinant of the demand for money, and, 
if so, what is the size of the interest-rate elasticity? 

4. Are the coefficients which relate the demand for money to its determining 
variables stable over time or do they vary so erratically that it is not 
possible to predict what the demand for money will be on the basis of given 
values of its determinants? 


The definition of money 

A further question facing empirical researchers concerns the most satisfactory 
definition of money in a modern economy with a complex financial system. 


The crucial distinguishing feature of any object which is to be called ‘money’ 
is that it must be generally accepted as a medium of exchange. Two types of 
money can be distinguished: commodity money and fiat money. Commodity 
money is a good which has an intrinsic value of its own, independent of its 
function as a medium of exchange, gold being the best-known example. Fiat 
money, which may be issued by the government or by private-sector banks, 
has a value greatly in excess of its worth as a non-monetary commodity. This 
excess value is due entirely to the commodity being accepted as a means of 
payment. Nowadays coins have a metallic content which, if melted down, is 
worth less than the face-value of the coin. Paper notes have a value stemming 
from their acceptability as a medium of exchange which is much greater than 
their production costs, A UK £1 bank-note declaims its promise to pay the 
bearer on demand the sum of one pound. This promise relates to the days 
before the First World War, when gold coins circulated internally, and a paper 
pound note could be exchanged at a bank for a gold sovereign. Nowadays all 
this promise indicates is that notes, as well as coins, are legal tender and 
regarded by law as an acceptable means of payment. General public con¬ 
fidence in sterling as an acceptable medium of exchange for domestic transac¬ 
tions makes a £1 note equal to £l’s worth of goods and services. 

Notes and coin, known as cash or currency, which are in circulation with the 
non-bank public are obviously a medium of exchange and so are part of the 
money supply. In modem economies current-account bank deposits (or sight 
deposits) are payable in cash on demand and can be transferred by cheque. As 
they are generally acceptable as a means of payment, sight deposits are defined 
to be money. 

Unlike current or sight deposits, deposit accounts (time deposits) do earn a 
rate of "interest. Whether deposit accounts are rightfully part of the money 
supply is debatable. Deposit accounts are not repayable on demand since the 
interest paid on them by the bank is forfeit if insufficient notice of intended 
withdrawal is given. Furthermore, deposit accounts cannot be directly 
transferred by cheque as a general means of payment. These characteristics 
imply that deposit accounts are not a medium of exchange and hence not part 
of the money supply. However, time deposits can very easily be converted into 
sight deposits or cash and so are extremely close substitutes for those assets 
which are used as a direct means of payment. On these grounds it would be 
misleading to exclude deposit accounts from the definition of the money 
supply. 

UK official statistics present several definitions of the money supply. The 
narrow definition of money is Mj. It consists of notes and coin in circulation 
with the non-bank public plus sterling current-account bank deposits. A 
broader definition of money is sterling M 3 (£M 3 ). This includes notes and coin 
in circulation together with the domestic sector’s total sterling current and 
deposit accounts with banking institutions. An even broader definition is M 3 , 
which is £M 3 plus foreign currency bank accounts held by domestic residents . 1 

1 M 2 is Mj plus sterling deposit accounts of the London clearing banks. It has been 
discontinued in official UK statistics. 
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Given these alternative measures of the money supply, an important question 
for empirical work has been whether a narrow definition of money which 
excludes time deposits is a better specification of what is money than a broad 
measure which includes them. 


The identification problem 

Any researcher in this area is faced with the identification problem that the 
available data are for the supply of money and not for the demand for money. 
Most econometric studies, particularly the earlier ones, assumed, often 
implicitly, that the demand for money was always equal to the supply of 
money. Figure 8.2 illustrates two kinds of rationale for this assumption. 

Along the demand for money function, DD , all variables which determine 
the demand for money, other than the interest rate, are kept constant. If the 
monetary authorities operate a target for the interest rate, which may vary over 
time, then they need to supply that quantity of money which people wish to 
hold at the target rate of interest. The money supply is thus demand-deter¬ 
mined and, depending on the interest-rate target, is a horizontal schedule such 
as or Mf. Alternatively the money supply is exogenous so that the supply 
schedule is vertical. When the money supply increases from Mq S to M\ s 
the interest rate adjusts instantaneously from i 0 to / x so that the new quantity 
of money, OB, is willingly held. So if the money supply schedule shifts along an 
unchanged demand schedule, the demand function is identified. Let us now 
suppose that the demand for money fails to adjust instantaneously to an 
exogenous change in the money supply. When the money supply increases 
from OA to OB the interest rate remains stuck at z 0 . The demand for money 
would be OA but the amount actually held would be OB. The demand for 
money would be incorrectly measured if money stock data are used. 



0 A B Money balances 

FIGURE 8.2 The problem of identifying the demand for money 
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Many studies have tried to solve this problem by allowing for non- 
instantaneous adjustment and distinguishing between the short-run and long- 
run demand for money. The long-run desired level of real money balances is 
assumed linearly, or more commonly, log-linearly related to its determinants: 




a o + a \ y t + a At 


( 8 . 10 ) 


where (M/P)* is the long-run level of desired real money balances. 

The independent variables in equation 8.10 are usually some combination of 
income, wealth and long- or short-term interest rates. When individuals are 
holding their long-run desired volume of money balances no further adjust¬ 
ments take place. If long-run equilibrium is disturbed by a change in income or 
interest rates, then adjustment costs cause individuals to adjust slowly towards 
the new long-run equilibrium level of desired money balances. In each short- 
run period the amount of money held is the quantity actually demanded for 
that period, given that to adjust more quickly is too costly to make it worth 
while. This behaviour is captured, as in equation 8.11 below, by specifying a 
partial stock adjustment process whereby only a fraction, 0, of the difference- 
between the desired and actual stock of real money balances is adjusted in each 
period. The lower the value of 0, the slower the adjustment. The equation m 


(tHtL-IGHSU 

where 0 < 9 < 1. Adding (M/P)^ x to both sides we obtain 
/ M \ / M \* I M \ ' 

Substituting equation 8.10 into equation 8.12 we obtain 

tM\ lM\ 

=foo + ®a l y t + da 2 i 1 + (l-B)^— J 

The reduced-form equation 8.13 can be written as 

(y) + b l y 1 + b 2 i. t + b 3 | 


( 8 . 11 ) 


( 8 . 12 ) 


(8.13) 


(8.13a) 


where the b’s are the coefficients which are estimated. The structural 
coefficients can be calculated from the reduced-form coefficients as follows: 

b 0 = Ba 0 by = 0a j b 2 — 0a 2 b 3 ~ 1-0 

Using 8.13 as a regression equation imposes the constraint that the lag on all 
the independent variables is the same. 
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Econometric studies of the demand for money undertaken in the 1950s and 
1960s by and large tested some variation of either equation 8.10 or 8.13. Most 
economists were satisfied that the results for the. United Kingdom, and 
especially for the USA, showed the demand for money to be a stable function 
of income or wealth and the rate of interest. These results held for different 
definitions of money, income, wealth and the rate of interest. 

In the turbulent 1970s the estimated demand for money function appeared 
to break down. Estimates of the demand for money in the 1970s derived on the 
basis of estimated coefficients in demand for money regression equations 
differed widely from the actual money stock. (In the United Kingdom the 
demand for money was underestimated and, to a lesser extent, overestimated in 
the USA.) Attempts to re-estimate regression equations based on 8.10 and 8.13 
failed to give coefficients which remained stable over time, or else produced 
unsatisfactory lag estimates (very small or negative values for 8). 

Two conclusions can be drawn from this. One is that the demand for money 
is not stable after all. The other is that the demand for money function is stable 
but that the pre-1970 studies failed to identify it because of faulty specification 
and lack of data (particularly in the United Kingdom as compared with the 
USA). There is not much to say about the first possible conclusion so we shall 
concentrate on examining the second one. 

Several lines of investigation have been pursued in order to explain why the 
earlier studies failed to identify a stable demand for money function given that 
one does exist The explanations can be grouped in two categories depending 
on whether or not they accept that both the short-run and long-run demand for 
money can be assumed to equal the existing money stock. 

A plausible case can be made that M s is demand-determined. If people do 
not want to hold currency or current-account deposits, then they move into 
time deposits or close substitutes. If people want more cash then up until now it 
has been the UK authorities’ policy to supply it. Coghlan [14] and Hendry [15] 
have re-specified equation 8.13 so that the dependent variable is nominal Mj 
balances. The independent variables, income, the interest rate and the price 
level, are allowed to have different lags and not the same lag structure as in the 
earlier studies. They report estimates of the demand for M 1 which are 
reasonably stable and produce acceptable forecasts of M s demand when pro¬ 
jected beyond the sample period. The failure of the earlier studies is thus 
attributed to mis-specifying the dynamics of money demand adjustment. 

Explaining the behaviour of the demand for M 3 in terms of a re-specification 
of the conventional equation (that is, one which treats the demand for money 
as equal to the money supply) has been less successful. One explantion is that 
the demand function for M 3 should include its own rate of interest since 
portfolio-holders shift between time deposits and near monies in response to the 
interest differential between them. However, when Haache [16] and Artis and 
Lewis [171 included a measure of the own rate of interest on money they failed 
to obtain sufficient improvement in M 3 demand estimates to reject the 
hypothesis of instability. Another explanation is that the various institutional 
changes which have beset the money supply process make it difficult to identify 
an underlying stable demand for money function. 

The alternative approach to the problem is to reject the assumption that the 
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money supply always equals the amount of money demanded. This is the 
approach taken by Artis and Lewis [171, who argue that because there was a 
sharp increase in the money supply in the mid-1970s 1 it remained for several 
years in excess of the demand for money. This explanation is supported by 
evidence on the long-run behaviour of velocity, shown in Figure 8.3. This 
graphs the regression of the increase of velocity, M/Y, on the interest rate using 
data for 1920-57: 2 

log M/Y = 4.718 - 0.584 log r (8.14) 

The values of M/Y for 1958—79 are then plotted in relation to the curve 
estimated from 1920-57 data. The fact that most of the later observations of 
M/Y lie close to the estimated curve gives some indication of a stable demand 
schedule. The years 1973-6 lie well above the line, indicating a considerable 
fall in velocity (rise in M/Y) during and following the period of rapid monetary 
expansion. By 1977 velocity had adjusted back to its normal value, given the 
level of interest rates. 

If the money supply is better characterised as exogenous rather than as 
demand-determined, then the interest rate is determined by the interaction of 
the demand and supply of money (and in turn by all the other functional 
relationships in an interdependent system). If one then treats the interest rate as 



Ratio of money supply to GNP 

FIGURE 8.3 Interest rates and the demand for money, 1920—79 
^Source: Artis and Lewis [18].. 

1 This was due to the introduction of‘Competition and Credit Control’ in 1971 and to 
government policies which expanded the money base, 

1 M — currency + sterling deposits of London clearing banks 
Y = GNP at factor cost 
r = yield on 2\% Consols 
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an independent variable in a demand for money study, as do single-equation 
demand for money estimations, one mis-specifies the function. This also applies 
to the other ‘independent’ variables, such as real income and the price level. 
Ideally the demand for money should be estimated as part of a complete model 
of the economy. Since this is a difficult thing to do, various simplified 
approaches have been tried (for example, by Artis and Lewis [17] and Laidler 
(19!). Artis and Lewis [17] treat the interest rate as the variable which bears the 
main brunt of adjustment when the demand and supply of money are in dis¬ 
equilibrium. They therefore obtain estimates of the demand for money 
coefficients by regressing the rate of interest, the dependent variable, on to the 
money supply, treated as an independent variable. Reasonable results, indica¬ 
tive of stability, are obtained for M 3 . They also try an alternative version of 
specifying money as the independent variable. The inverse of velocity, M/Y, is 
related to real income, the interest rate, lagged M/Y and a variable designed to 
capture exogenous changes in the money supply (for example, changes in 
currency and bank reserves and in the domestic borrowing requirement). 
Improved results and evidence of stability are reported, particularly for Mj. 
Laumas [201, using a variable parameters estimation method, also finds in 
favour of a stable demand for money function. 

Given that we can accept that a stable demand for money function exists, we 
can proceed to summarise the answers given in the empirical literature to the 
questions posed on page 138. (For a table of quantitative results see [1] or [14].) 

1. Money is correctly specified in real terms. Some studies (for example, 
Coghlan [141), using nominal money demand, have produced price 
coefficients of under 1.0, indicating an adjustment lag. 

2. If one thinks (as does Coghlan [ 14j) that the demands for different types of 
money are quite distinct, with income determining one type and, perhaps, 
wealth another, then the question of whether income or wealth is the better 
determinant of a generalised demand for money function is not a sensible 
one to pose. In fact the literature has not indicated a clear preference for 
either wealth or income. Both, used as alternative independent variables, 
are almost always found significant. The estimated income/wealth 
elasticity has been reported as 1.0 or slightly under. The evidence that 
technical and institutional changes have over time enabled people to 
economise on money holdings seems quite strong. 

3. Empirical studies have used a variety of measures of the rate of interest 
both for the short-term rate and the long-term rate, including the yield on 
equities. Some researchers (e.g. Hamburger [21]) favour including at least 
two rates of return in order to reflect the monetarist view that portfolio 
adjustment occurs over a wide range of assets. The common use of a single 
interest rate, on Treasury bills or on government bonds, is more within the 
Keynesian tradition. There is general agreement that the demand for 
money is negatively interest elastic, though there is much less agreement as 
to whether the interest elasticity remains stable over time. Estimates of the 
interest elasticity range from about -0.7 to -0.1, with -0.5 as a rough 
average. There is little evidence that the demand for money is highly 
interest-elastic. 
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There is still no consensus on whether a narrow or a broad definition of 
money results in a better specification. This state of affairs is not surprising if 
one thinks that the demand for money has to be disaggregated into its different 
components. 

Another important aspect of the quantitative evidence concerns adjustment 
lags. Recent work suggests that money demand adjusts with a different speed 
depending on which determinant it is responding to, though it has. not been 
fully established whether the adjustment is faster in response to interest 
changes rather than to income changes. The adjustment appears to be quite 
fast, most of the adjustment occurring within two to four quarters and being 
completed within eighteen months. 


8.6 Conclusion on the stability of the demand for money 

The stability of the demand for money is seen as a crucial theoretical and 
empirical issue, particularly for the monetarist camp. This is,because the main 
transmission mechanism in monetary analysis is portfolio adjustment, which 
occurs when asset demands and supplies differ. Changes in the money supply 
are important because they cause portfolio disequilibrium and this in turn 
affects prices, output or the balance of payments. A known, stable demand for 
money function enables one to predict the outcome of monetary changes. 
However, an unstable demand for money function does not necessarily imply 
that portfolio adjustment fails to occur or does not have important effects, 
merely that one cannot make quantitative predictions about monetary adjust¬ 
ment with acceptable accuracy. This state of affairs means that deliberate 
policy interventions would have random and unpredictable effects. 

This applies to both monetarist and Keynesian policy prescriptions. The 
demand for money function is not an isolated relationship. As the general 
macro model shows, it interacts with the other functional relationships to deter¬ 
mine nominal income, employment and the balance of payments or exchange 
rate. If the demand for money, or any other relationship, is unstable, then it is 
difficult to make useful predictions about the behaviour of macroeconomic 
variables. This type of economy would not be amenable to any form of govern¬ 
ment economic policy, Keynesian or otherwise, which tried to attain particular 
values for certain key objective economic variables by manipulating other 
variables. Unstable economic functions put a spoke in the wheel of any form of 
economic policy which depends on regulating the behaviour of private-sector 
economic agents.. 

V 
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Further reading 

Coghlan [1], Fisher [2], Harris [3] and Laidler [4] are texts on money, Tobin 
[7] and Friedman [8] are classic articles that should be read by students. 


9 The Money Supply 


In the first two post-war decades when Keynesianism dominated official think¬ 
ing monetary policy was concerned with interest rates and the availability of 
credit rather than with the supply of money as such. It is only in the last decade 
that, under the influence of monetarism, governments have gradually turned 
more attention to the supply of money. Whether the authorities can control the 
stock of money and, if so, what are the best methods to use have now become 
crucial policy issues. 

This chapter examines the determination of the money supply in an 
economy. Although each economy has different financial institutions and 
practices which influence the determination of the stock of money, there is a- 
common theoretical framework for analysing money supply determination^, 
and this we examine in this chapter. Institutional detail is kept to a minimum in 
the interests of brevity. (Readers who want more on this should consult 
Gowland [1], Congdon [2] or Zawadzki [3], 


9.1 Financial intermediation 

Bank deposits make up over 80 per cent of the £M 3 measure of the money 
stock in the United Kingdom. Thus a theory of money supply determination 
must include a theory of bank behaviour. A bank borrows from people willing 
to deposit cash with it in return for a claim on the bank in the form of a bank 
deposit. Cash is an asset to the bank, while deposits are a liability since the 
bank must repay them on demand (current accounts) or on short notice 
(deposit accounts). The bank, knowing that at any one time only a small 
proportion of its deposit-holders will demand to convert their deposits into 
cash, can make a profit by acquiring interest-earning assets in the form of bank 
loans. A simplified balance-sheet showing a bank’s assets and liabilities is 
shown in Table 9.1. As in all balance-sheets, the total of assets equals the total 
of liabilities. Note that on the asset side the bank does not hold all of its assets 
as loans. A proportion is held as cash in order to be always able to repay 
deposits on demand and thus avoid insolvency. 
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Table 9.1 A simple bank balance-sheet ( 


Liabilities 


Assets 


Current-account (sight) deposits 
Deposit accounts or time deposits 

£50,000 

£50,000 

Cash 

Loans 

£10,000 

£90,000 

Total 

£100,000 


£100,000 


A bank is a financial intermediary. It borrows from one set of economic 
agents by issuing liabilities on itself. These are financial assets to the bank’s 
creditors. The bank then lends to another set of agents, who issue claims on 
themselves which the bank holds as assets. In the absence of a financial inter¬ 
mediary an agent who wished to spend in excess of its income and borrow 
money would have to do so directly from some other agents who wished to 
save and acquire financial assets. Financial intermediaries provide asset- 
holders with assets which are more liquid than those issued by ultimate 
borrowers. Liquidity refers to the ease with which an asset can be exchanged 
for cash. The concept of liquidity embraces the transactions costs of changing 
an asset into cash, the time that has to elapse before the asset is due to be 
repaid in cash (that is, the maturity of the asset) and the risk of capital loss 
when encashing the asset. The less liquid an asset, the higher in general is the 
rate of return in order to compensate its holder for illiquidity. Since a bank 
deposit is more liquid than a bank loan a bank can pay its deposit-holders less 
in interest than it charges its borrowers. The margin between interest payments on 
deposits and the interest received on loans is sufficient to cover operating 
expenses over and above those directly charged for on current accounts and so 
provides banks with a profit. 

The financial sector of a developed economy consists of a whole range of 
financial intermediaries, such as various types of banks, building societies, 
pension funds and unit trusts. The principle of financial intermediation is basic 
to them all. The financial intermediary borrows by issuing claims on itself, 
known as ‘secondary claims’, which are more liquid than the assets the 
financial intermediary acquires. As a result of financial intermediation, a whole 
stock of financial assets and liabilities is built up over time and offers lenders 
and borrowers a range of financial instruments which differ in marketability, 
risk and rate of return. 


9.2 A mechanistic model of bank deposit determination 

As just mentioned, a bank only needs to hold a relatively small proportion of 
its total assets in the form of non-earning cash. This cash is known as reserve 
assets because it is held in reserve to ensure that the bank remains solvent by 
always being able to repay its current-account depositors on demand. The ratio 
of reserve assets to total assets is called the reserve ratio . Here we assume that 


the reserve ratio is fixed at r either by the bank’s own practices or by govern¬ 
ment dictat. The currency part of the money supply is held either by banks as 
reserve assets or as currency in circulation with the non-bank sector. We 
assume that the non-bank public have a desired ratio in which they hold 
currency and bank deposits and that this remains fixed at c. 

We now have three relationships which can be manipulated to obtain an 
expression for the supply of money. These relationships are stated in equations 
9.1 to 9.3 and hold for the entire banking system. 

(i) A definition of the money supply 

M = C + D (9.1) 

where 


M = money supply 

C — currency in circulation with non-bank public 
D — bank deposits. 

(ii) A bank reserve ratio 
R 

r = l) 


(9.2) 


where R — cash reserves held by banks and it is assumed that all the banks in 
the economy maintain a fixed reserve ratio of r.. 

(iii) A desired currency—deposit ratio 

C 

c = — (0 < c < 1) (9.3) 

Substituting C’= cD from equation 9.3 into equation 9.1 we get: 

M = (1 + c)D (9.4) 

Adding equations 9.2 and 9.3 gives 


R + C 
r + c — - 

D 

Rearranging equation 9.5 we get 

R + C 
- 

r + c 

Substituting 9.6 into 9.4 gives 


(9.5) 


(9.6) 


= m(R + O , (9.7) 
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The term m — (1 + c)/(r + c ) is known as a bank multiplier since the money 
supply, M, is some positive multiple, m, of R + C. The bank multiplier is con¬ 
siderably larger than 1.0 since r and c are quite small numbers. For the United 
Kingdom given a c of roughly 0.2 and a cash reserve ratio operated by banks 
of about 0.04, we get a bank multiplier of around 5. The total amount of 
currency held in circulation with the public and as bank cash reserves, R + C, 
is known as high-powered money , or as the monetary base, since one extra unit 
of high-powered money, H , gives rise to a multiple increase in the total money 
supply. Thus money supply equation can be summarised as 

M = mH (9.8) 

It is important to appreciate that equation 9.8 only provides a theory of money 
supply determination if the bank reserve equation 9.2 and the currency ratio 
equation 9.3 are behavioural equations. They are necessarily identities since 
one can always measure r as actual bank reserves divided by actual bank 
deposits and c as currency actually held as a ratio of actual bank deposits. So 
equation 9.8 will always hold as an identity. Equations 9.1 to 9.8 provide a 
basic model of money supply determination if banks’ demand for reserves is a 
constant proportion of their deposits and if the public’s demand for currency is 
a constant proportion of their holdings of bank deposits. The model as it stands 
is rightly criticised as mechanistic because it treats r and c as fixed parameters 
and does not take account of the behaviour of banks and the public which 
determines r and c. We therefore extend the basic model to take account of 
some aspects of such behaviour. 

9.3 A behavioural model of money supply determination 

Behavioural models of the money supply process, treat banks as firms. A bank 
produces an output of banking services which can for simplicity be regarded as 
varying directly with the volume of bank deposits created by the bank. Atten¬ 
tion is then focused on bank deposits as a proxy for bank output. The produc¬ 
tion of bank deposits incurs costs and these are of two kinds. First, there are 
the real resource costs of employing capital and labour to manage and operate 
bank accounts and bank loans. Second, there are the interest payments banks 
need to pay in order to attract deposits and hence gain reserves against which 
bank loans can be extended. Therefore, we can express a bank’s cost function 
as 

Z = Z{D) + D T i D ( 9. 9) 

where 

Z = bank costs 

ZiD ) = real resource costs, which depend on the total volume of 
deposits, and we assume dZidD > 0 
fo = rate of interest paid on time deposits 
D T — volume of time deposits 
D = volume of time plus sight deposits 

A bank’s revenue depends on the level of bank charges, a, it levies per unit of 
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sight deposits, and on the interest rate obtained on bank loans, i L . For 
simplicity we assume just one type of bank loan. (In practice banks hold a 
range of assets of varying liquidity which include government debt instruments 
as well as loans to individuals and firms.) The volume of bank loans is the 
amount of total deposits minus the amount held as cash reserves, as can be 
seen in Table 9.1. That is. Loans = D - R. Equation 9.2 gives R = rZ). Sub¬ 
stituting for R in the expression for loans gives Loans = (1 -r)D. Therefore, 
the bank’s interest income is D{ 1 — r)i L and total bank revenues are 

rev — aD s + D(l - r)i L (9.10) 

where D s — sight deposits. Bank profits, n B , are therefore 

n B = aD s + D( 1 - r)i L - Z{D)-D T i D (9.11) 

If the banking industry is competitive, then the interest rates on deposits and on 
bank loans will remain unchanged when an individual bank changes its 
quantity of deposits. Differentiating 9.11 with respect to D we get the usual 
profit-maximising conditions for a perfectly competitive firm: 


dD s If 


dZ dD T \ 

-1- i i 

dD dD 


(9.12) 


The term in the first set of brackets is marginal revenue, which for a competi¬ 
tive bank is constant given a fixed ratio of sight to time deposits; the term in the 
second set of brackets is marginal cost, which rises with the volume of deposits 
because of the assumption of an increasing marginal-cost function for the real 
resource costs of bank asset and liability management. 

For a competitive banking industry as a whole i D and i L will not remain con¬ 
stant,. as the volume of deposits and loans made by all the banks changes. To 
know how these interest rates alter with the volume of deposits produced by the 
whole banking industry we need to introduce behavioural functions for the 
banks’ depositors and borrowers. Let us assume that the non-bank public can 
hold four types of assets. These are currency, sight deposits, time deposits and 
loans to the ultimate borrowers in the economy who can either borrow directly 
from the non-bank public or from banks. We now need to specify the non-bank 
sector’s demand functions for these four assets. 

The non-bank public’s demand to hold currency is related to such long-term 
trends as the size, coverage and sophistication of the banking system. The 
movement from rural to urban centres has decreased the demand for currency, 
as has the development of bank and credit cards. The desire to evade tax and 
the extent of the black economy increase the demand for currency. A decline in 
confidence in the solvency of the banking system, as occurred in the USA in 
the 1930s, also increases the proportion of the money supply held as currency. 
In the short run one would expect the demand for currency to vary inversely 
with the rate of return on bank deposits. The currency—deposit ratio, c, is no 
longer constant as in the mechanistic model but falls as the rate of interest on 
deposits, i D , rises. Similarly the ratio of sight to time deposits will fall as i D 
rises. Finally, as asset-holders can either hold money or bonds (loans), the 
demand for all types of money can be expected to fall as the bond rate and 
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bank loan rate, which we assume are both equal to i L , rise relative to the 
deposit rate. 

Therefore, given a constant volume of high-powered money, the banking 
system as a whole can only increase its volume of deposits by putting up the 
interest rate on time deposits and so attracting more cash reserves by persuad¬ 
ing the public to hold less currency. The banking industry’s marginal-cost 
curve for deposit production, given by the term in the second set of brackets in 
equation 9.12, is shown in Figure 9.1. Marginal costs rise both because of 
increasing marginal management costs and because of the higher interest rate 
needed to attract more deposits by lowering the non-bank public’s 
currency-deposit ratio. 

To derive the banking industry’s average revenue function we need to 
introduce the demand by borrowers for bank loans. The demand for bank 
loans depends directly on the demand for consumer credit and for investment 
funds. This will increase if the interest rate on bank loans falls or if an increase 
in expected future income and profits raises the demand for credit. Thus we can 
write 

L D =f(i L ,X) ( dL D /di L <0 ) (9.13) 


where X stands for all other factors influencing the demand for bank loans. So 
if X is constant, the banking system can only expand loans and hence deposits 
by lowering the bank lending rate. The average revenue from bank deposit 
creation therefore declines for the industry as a whole as deposits are 
expanded. A competitive banking industry will expand deposits up to the level 
at which average revenue equals marginal cost. This occurs at OD c deposits in 
Figure 9.1. 

If the banking industry is a monopoly or collusive oligopoly, then the 
industry’s marginal revenue will lie below its average revenue function. Unlike 
the competitive case each bank will find that when it expands loans it will have 
to lower its lending rate. The profit-maximising monopoly or joint profit- 
maximising oligopoly will equate marginal revenue with marginal cost and 



Total bank deposits (£) 


Figure 9.1 The banking industry: determination of the quantity of bank deposits 
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produce only OD M deposits. The monopoly industry will charge a higher loan rate and 
provide a lower deposit rate than would a competitive banking industry. 


Factors influencing the supply of money 

If investment in real capital goods becomes more profitable and the demand for 
bank loans rises, then the banking industry’s average and marginal revenue 
curves will shift out to the right in Figure 9.1. Banks can only extend more 
credit by attracting more cash reserves. Given that all other factors remain 
unchanged, in particular the amount of high-powered money, bank reserves 
can only be increased by putting up the rate on time deposits. The non-bank 
sector is induced to hold a smaller currency—deposit ratio so that a higher 
proportion of high-powered money is held by the banks. The banks therefore 
move up the marginal-cost curve, deposits expand and both deposit and loan 
rates rise. In terms of the basic bank multiplier approach given by equation 9.8 
on p. 150, the currency-deposit ratio has fallen because i D and i L have risen, 
causing the bank multiplier to become larger. So introducing behavioural 
relationships transforms the bank multiplier from a fixed parameter to a 
behaviour variable and makes the money supply vary directly with the demand 
for bank loans. 

If the currency ratio rose because of a change in the public’s taste for 
currency, then the banks would face an upward shift in their marginal costs. At 
each level of deposits banks would have to pay a higher deposit rate to attract 
deposits. The loan rate would rise along an unchanged bank average revenue 
function and fewer bank loans would be demanded. The total amount of 
deposits outstanding would contract. 

If there were an exogenous expansion in the amount of high-powered money, 
due, say, to the actions of the monetary authorities, then banks would need to 
pay less to depositors to attract a given volume of time deposits. This means 
that the marginal-cost function would shift down to the right in Figure 9.1. 
Banks would lower their lending rate, more bank loans would be demanded 
and deposits would thus expand. 


The reserve ratio and prudential banking 

So far we have assumed that the reserve ratio is constant and that the only way 
that banks can initiate an increase in their reserves is by raising the time deposit 
rate and so persuading the non-bank public to hold a lower ratio of currency to 
deposits. The problem of such a system is the danger of banks becoming 
insolvent. The fact that a bank might not be able to pay its depositors cash on 
demand can set off a run on the bank. If more depositors than the bank 
bargained for demand repayment in cash, they cannot be paid immediately, as 
cash reserves become exhausted and loans cannot be liquidated straightaway. 
If the bank then collapses, the depositors lose their money and the panic can 
spread to other banks and financial institutions. 

To prevent such occurrences an economy establishes a central bank, or one 
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evolves. One of the chief functions of a central bank is to provide the banking 
system with cash reserves when needed and so remove the fear of bank 
insolvency. In principle the central bank supplies additional reserves by extend¬ 
ing loans to the banks and can choose the interest rate at which it lends Banks 
now have two ways of increasing their cash reserves, either by borrowing from 
the non-bank public or from the central bank. If banks are able to choose their 
reserve ratio, then r also becomes a behavioural variable and not a fixed 

TomTh 6 ? 5 "\ the mechanistic model. The advantage of a high reserve ratio 
from the banks point of view is that it lowers the risk of running short of 
reserves and having to borrow them at a penal rate of interest, i* from the 
central bank. However, the disadvantage is that interest income is forgone by 
holding reserves rather than loans. A variable reserve ratio introduces a further 
element of variability into the bank multiplier of equation 9.8. For instance, if 
the demand for bank loans shifts up so that the bank loan rate rises and banks 
oose o expand loans by operating with a lower reserve ratio, then the bank 
multiplier rises just as it does if the currency-deposit ratio falls. Thus we need 
to modify the mechanistic bank multiplier approach of 


by specifying that 

c —f\ Hd) ( dcjdi D < 0) 

0 = / 2 0‘/J (di D ldi L > 0) 
r ~ ( 1 'l > in) ( dr/di L < 0; dr/di R > 0) 


(9.14) 

(9.15) 

(9.16) 


In the last expression (9.16) the reserve ratio falls when the bank loan rate rises, 
but increases if the central bank lending rate, i R , rises because it is now more 
expensive for banks to run out of reserves. 

. * he central ba nk lending rate was known as Bank Rate prior 

hJ t ’, a f d then a f Mmimum Lending Rate (MLR). However, the 
theoretical description here in which the central bank lends directly to the 

anks is more m accord with US practice than with British. The Bank of 
England provides the banking system with additional reserves by buying back 
from the banks short-term government debt (Treasury bills). This puts cash 
into the hands of the banks. The price at which the Bank of England buys back 

Da7ft SC th Unt HHr eaS i ry bllIS determines the rate of interest the banks have to 
TrL f ^ addltI onal reserves. The lower the price the banks get for their 

rate 7[„“;lt V l. t0 ett P pa C ;. they ^ ^ 


The money supply as an exogenous variable 


In the mechanistic model of section 9.2 the money supply is completely 

mo°n S ev°sM S ' f rov,d f d !hat “^-powered money, H, is exogenously given, the 
money supply ,s also exogenous because the money multiplier, m, is fixed. In 
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the behavioural model, however, the money supply is partly endogenous 
because the reserve ratio and the currency ratio vary with interest rates and 
hence with the demand for the various assets and liabilities created by the 
financial system. However, provided that H is still exogenous and that r and c 
are related to interest rates in a stable manner, the money supply still exhibits a 
strong element of exogeneity. The less c and r vary, the greater the degree of 
exogeneity. The typical monetarist view of the money supply accords with the 
behavioural model. The money multiplier is not a fixed parameter: it does vary 
but in a stable manner and without large and sudden changes. If// rises (falls), 
the money supply rises (falls) independently of the state of the demand for 
money, and so portfolio disequilibrium between the demand and supply of 
money is created. If the money supply exceeds the amount people wish to hold, 
portfolio adjustment occurs as the excess money balances are spent on goods, 
services and other financial assets. This portfolio adjustment affects prices, 
wages and interest rates. Thus the view that the money supply can be changed 
independently of the demand for money lies at the heart of monetarist analysis. 

9.4 A demand-determined view of the money supply process 

An alternative view, held by anti-monetarists, is that the supply of money is 
determined by the demand for money and so cannot be changed independently 
of the demand for money. There are a number of facets to the demand- 
determined view of the money supply process. One critique of the multiplier 
model is that the reserve and currency ratios are highly variable and so make 
the multiplier unstable. Another critique relates to the way the banking system, 
particularly in the United Kingdom, actually operates. The Bank of England 
does not and cannot restrict banks’ access to reserves because the banking 
system must be kept liquid to maintain confidence in its solvency. Hence an 
increase in the demand for bank credit would be always met by banks because 
they know they will always obtain extra reserves from the Bank of England. 

A more extreme critique, such as that provided by Kaldor [4], maintains 
that the view of the money supply process presented in sections 9.2 and 9.3 is 
totally inapplicable in a credit economy. In such an economy it is liquidity and 
the availability of credit which influence spending decisions rather than the 
money supply as such. This is because money cannot be properly distinguished 
from the liabilities of non-bank financial intermediaries as these are very close 
substitutes to bank deposits. The view that this intangible variable, liquidity, is 
the crucial monetary variable was at its most influential in the early 1960s 
following the publication of the Radcliffe Report [5]. 

A further development of this view is the argument that the amount of 
financial intermediary deposits is determined by the demand for them. If the 
private sector wants more credit, this will be created for it by the financial 
system. One way of depicting this is in terms of Figure 9.1. If the short-run 
marginal-cost function for deposit production is gently sloped, then an increase 
in the demand for bank loans will shift the average and marginal revenues out 
to the right and give rise to a considerable expansion in the money supply. The 
longer the time horizon, the flatter the marginal-cost function as banks and 
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other Financial institutions devise new ways of meeting the demand for credit. If 
the long-run marginal-cost function is horizontal, then the output of deposits is 
completely demand-determined. In this model the supply of money can only be 
contracted if the demand for credit is reduced. 

The Kaldor-type view of the money supply process is criticised on the 
grounds that it confuses the demand for credit with the demand for money (e.g. 
Brunner and Meltzer [6]). Bank borrowers want credit in order to Finance 
expenditure: they do not want to hold their bank loans as money. The bank 
deposits spent by bank borrowers end up in the asset portfolios of other 
economic agents who may not want to hold money. So although the extra 
money comes into existence because of a demand for credit there can still be an 
excess supply of money over and above the amount people want to hold . 

9.5 Methods of monetary control 

The idea that government should seek to control the stock of money in 
existence stems primarily from the monetarist analysis that inflation is due to 
expanding the money supply too rapidly so that it exceeds the demand to hold 
money at the existing price level. Excess money balances are spent and, given a 
neoclassical supply function, prices must eventually rise (see Chapter 2, pp. 
17-18, Chapter 4, p. 54, and Chapter 6, p. 86, for a simple exposition and 
Chapter 19 for a more sophisticated one). In this context controlling the money 
supply refers to the nominal stock of money. The real quantity of money is 
determined by all those forces within the private and public sectors which 
determine the price level. The real quantity of money is only very indirectly 
under government control. All models of the monetary sector are concerned 
with the nominal quantity of money. The real quantity of money can only be 
determined when the monetary sector is combined with all the other sectors to 
form a model of the whole economy. 

In Britain the advent in 1979 of a Conservative government committed to 
monetarist policies brought the issue of monetary control, its rationale and its 
implementation to the forefront of economic policy debate. The monetary 
authorities have three basic ways of influencing the money supply. Which of 
these is advocated is highly dependent on how one thinks the money supply 
process operates. 


1. Money base control 

The multiplier approach to money supply determination provides the rationale 
for the use of the monetary base as the fulcrum for controlling the supply of 
money. In a closed economy which has no commodity money the only source 
of high-powered money is the government and the monetary authorities. 1 If 

1 If gold or silver is mined in the country and used as money, then the private sector is 
also a source of H. 


government expenditure exceeds its tax revenue, then any part of the budget 
deficit or public sector borrowing requirement (psbr) not Financed by selling 
government debt to the non-bank sector must be Financed by means of high- 
powered money. In Britain any government bills or bonds required to Finance 
the psbr and not funded, i.e. not sold, to the non-bank sector are taken up by 
the private banking sector or the Bank of England. If banks thereby run short 
of reserves, these are then provided by the Bank of England, so increasing H. 

The monetary authorities can also influence the stock of H independently of 
whether the psbr is in deficit or surplus by engaging in open-market opera¬ 
tions. (These have already been mentioned in Chapter 4.) Let us assume that 
the psbr is zero and the authorities sell additional government bonds. To 
persuade individuals to hold more bonds and less money the rate of interest on 
government bonds rises. The non-bank public buy the bonds with bank 
deposits. The private-sector banks experience a contraction in their cash 
reserves. To prevent their reserve ratios from falling too low, they need to do 
one or more of the following: raise the deposit rate to attract more reserves by 
lowering the currency—deposit ratio, c; acquire reserves from .the central bank 
at a penal rate; cut back on loans and hence deposits. The bank loan rate must 
rise and so fewer bank loans are demanded. A multiple contraction of bank 
deposits then ensues. 

The working of money base control is illustrated in Figure 9.2. The demand 
for money is given by schedule DD and the supply by schedule SS, which 
slopes upward because the money multiplier, m , rises when c and r fall due to 
higher interest rates. If the authorities reduce the volume of H, banks marginal- 
cost curves shift up to the left, as does the money supply function in Figure 9.2 
from S 0 to S x . The quantity of money contracts from M 0 to M { and the level 
of interest rates rises from / 0 to If the authorities engage in open-market 
purchases of government bonds or bills, H is increased, interest rates fall and.a 
multiple expansion of deposits occurs. 

Monetary base control can be reinforced by the central bank requiring the 
individual banks to keep a minimum reserve ratio rather than one of their own 
choosing. If the required minimum r is above the one banks would choose to 
maintain, then r becomes a fixed parameter giving the authorities greater 
control over the money multiplier, (1 + c)/(r + c). The multiplier can be 
lowered by increasing the minimum required r. 
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Under monetary base control the quantity of money is regulated by operat¬ 
ing on the quantity of high-powered money. There is no direct link between the 
size of the public sector borrowing requirement and the change in the volume 
of high-powered money, since what matters is the amount of government 
expenditure not financed either by tax revenues or sales of government debt to 
the non-bank public. The following identity holds in a closed economy over 
any given time period: 

AH = psbr - net sales of government debt to non-bank public (9.17) 

The change in high-powered money equals the psbr (treated as positive when 
the budget is in deficit) minus the difference between total sales of government 
debt and total purchases plus redemptions. If purchases of government debt 
plus redemptions exceed sales, then AH will be larger than the psbr. Therefore, 
one way of controlling H is to keep a tight reign on the psbr. This is not the 
only method, as H can be controlled even though the psbr is large provided 
that the psbr is adequately funded. However, the larger the psbr that requires 
funding, the higher will interest rates be driven, ceteris paribus , in order to 
persuade the non-bank sector to hold the extra government debt. This may 
crowd out private-sector expenditure and so be considered undesirable. 

Criticisms of monetary base control take several forms. One argument is 
that interest rates would become volatile, thus destabilising financial markets 
and increasing uncertainty. It is held to conflict with the central banks’ over¬ 
riding concern with the liquidity and solvency of the banking system, since 
monetary contraction implies keeping banks short of cash. The central bank 
cannot prudently do this, so therefore the monetary base control is inoperative. 

Imposing a minimum required reserve ratio on banks penalises banks as 
against other financial intermediaries, which will expand at the banks’ expense. 

So although bank deposits appear to be controlled, the supply of credit in 
general, which is what really matters according to these critics, is not con¬ 
trolled in the long run. This argument rests on the supposition that bank J 

deposits and the deposits of other types of financial intermediary are very close 
substitutes and, in its extreme form, merges into Kaldor’s contention that the 
money supply cannot be controlled via the money base because the money 
supply is always demand-determined. 

From 1920 until 1981 Britain did not operate monetary policy by means of j 

monetary base control. It relied instead on two other methods outlined below. ' 

In 1981 the Bank of England took a step towards monetary base control by 
announcing that it would only seek to control interest rates within an 
undisclosed band. The wider the band proves to be, the greater the degree of 
monetary base control. 

2 . Interest-rate control | 

j; 

When operating monetary policy the Bank of England has traditionally 
focused its attention on the level and structure of interest rates. This has been 
due to the Bank’s concern to maximise the sale of government debt combined 
with the belief that financial markets have Keynesian-type expectations. If the j 

Bank tries to press sales of government debt and interest rates rise, then 
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speculators will expect interest rates to rise further and thus expect bond prices 
to fail in the future. Therefore, they hold back from purchasing government 
debt. 

If monetary policy is conducted with an interest-rate target in view, then the 
money supply cannot be controlled independently of that target. This is 
illustrated in Figure 9.3. If the monetary authorities want the level of interest 
rates to be i 2 , they must allow the supply of money to be the quantity that is 
demanded at i 2 , given the values of the other determinants of the demand to 
hold money. Any value other than M 2 for the money supply is inconsistent 
with this interest-rate target. 

Institutional structures and practices in the United Kingdom are not geared 
to monetary base control. Since the 1920s it has been the practice of the Bank 
of England to supply as much currency as the banks and non-bank public 
require. During this period the Bank has never sought to keep the banks short 
of reserves, but has always stood ready to buy back Treasury bills held by the 
banking system. The only control the Bank has operated is the choice of 
whether or not the rate at which Treasury bills are rediscounted is a penal one. 
If it is a penal rate, then an upward pressure is exerted on the interest-rate 
structure. 

Given the increasing emphasis in recent years on controlling the supply of 
money, the Bank of England and other commentators have begun to interpret 
interest-rate targets as a form of monetary control (see the Green Paper on 
Monetary Control [7i). This interpretation is linked to the idea that the money 
supply is demand-determined. The way to reduce the supply of money is 
therefore to reduce the demand for it by raising the level of interest rates. So if 
in Figure 9.3 interest rates were raised to / 3 by raising MLR (the central bank 
lending rate) and simultaneously engaging in open-market sales of government 
debt, the demand for money will fall to M 3 and so the money supply will con¬ 
tract. Kaldor [4| goes so far as to argue that the national output must first be 
contracted in order to reduce the demand for money, which will then give rise 
to a smaller money stock. 

To a monetarist the idea of reducing the stock of money by operating on the 
demand for money seems very odd when more direct methods are available 
(see Friedman [8!). Furthermore, any attempt to control the stock of money 



FIGURE 9.3 Interest-rate control 
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without regulating the supply of high-powered money is doomed to failure. So 
long as the banks can obtain adequate reserves they can expand deposits. A 
further problem with the interest-rate method is that a rise in interest rates 
stimulates the supply of money if it reduces the currency ratio and fails to stem 
the demand for bank credit. Up to mid-1981 the Bank of England had not tried 
monetary base control and had found interest-rate control inadequate to the 
task. It therefore used various forms of credit rationing via direct controls on 
bank lending. 


3. Direct controls on bank lending 

In the 1960s direct controls on bank lending took the form of Bank of England 
directives to banks to restrict their total amount of lending and to discriminate 
in favour of certain types of borrower (for example, loans for industrial invest¬ 
ment rather than personal consumption). Rather than allowing the available 
quantity of loans to go to those borrowers who were prepared to pay the most 
for it, credit was rationed via non-price means. In the 1970s a form of direct 
control called ‘the Corset’ was tried, whereby banks were only allowed to 
expand their deposits by a given percentage amount. If this rate was exceeded, 
penalties were imposed in the form of having to place non-interest-earning 
special supplementary deposits with the Bank of England. 

Direct controls on bank lending are criticised for being inefficient because 
they interfere with the allocation of credit by means of market criteria. They 
discriminate against domestic banks by impeding their ability to compete with 
other financial intermediaries. These have in fact grown much faster than the 
clearing banks. This problem, referred to as disintermediation , is considerably 
greater in an open economy, particularly one which has abolished exchange 
controls (as did Britain in 1979). Because of these criticisms direct controls 
were abandoned in 1980. 


9.6 Money supply determination in an open economy 

So far we have discussed money supply determination in the context of a 
closed economy. Extending the discussion to an open economy alters the 
analysis of money supply determination quite fundamentally. 


Money supply determination under fixed exchange rates 

Under a fixed exchange-rate system or a managed float, the balance for official 
finance, bof, can be in deficit or in surplus. If it is in surplus, this means that 
over the relevant period there has been a net inflow of foreign exchange and the 
total stock of foreign currency reserves has risen. In the United Kingdom 
foreign exchange reserves are held in the Exchange Equalisation Account 
(EEA) which is operated by the Bank of England. A net increase in the stock of 
foreign exchange reserves arises because British residents have been net sellers 
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of goods, services and assets to foreigners. In return British residents receive 
foreign exchange which they convert into sterling by selling it to the EEA. 
British residents holdings of sterling money balances have thus increased, and 
since this sterling has been supplied via the Bank of England, it is high-powered 
money. We have therefore arrived at the important fact that in an open 
economy high-powered money increases as a result of a surplus on bof. The 
bof source of H is not under the direct control of the central bank, unlike the 
closed-economy case. 

If the bof is in deficit, then foreign exchange reserves decline over the 
relevant period. The Exchange Equalisation Account (EEA) is a net seller of 
foreign exchange to British residents who have to run down their sterling 
balances in order to acquire the foreign exchange needed to finance their net 
purchases of goods, services and assets from foreigners. The high-powered 
money stock therefore declines when the bof is in deficit. 

The increase (decrease) in H that results from a surplus (deficit) on the bof 
gives rise to a multiple expansion (contraction) of the money supply. The 
central bank can try to prevent an imbalance on the bof from affecting the 
domestic money supply by engaging in offsetting open-market operations in 
government debt. This activity is known as sterilisation. If, for instance, the 
bof is in surplus so that H would otherwise increase, the EEA sells government 
debt to the value of the bof surplus to the non-bank domestic sector. The open- 
market sales reduce H and so offset the increase in H that would otherwise 
occur when there is an inflow of foreign exchange reserves. Similarly, when the 
bof is in deficit and H would otherwise decline, the EEA sterilises by engaging 
in open-market purchases of government debt from the non-bank domestic 
sector. The debt purchases put H into the hands of the non-government sector 
and so offset the decline that would otherwise occur because of the deficit on 
bof. 

In an open economy with a fixed exchange rate or with a managed float, the 
following identity holds for the sources of high-powered money: 


PSBR 

Net sales of 



(+ when 

government debt 


bof surplus (+) 

government — 

to non-bank 

H" 

or 

budget is 

domestic sector 


deficit (-) 

in deficit) 

and to foreigners 



From this identity we can see that there need be no direct relationship between 
AH and the PS8R or bof because the monetary authorities can engage in 
offsetting open-market operations. This is particularly so in the short run. 
However, over the longer run, it is difficult for the authorities to continue 
sterilising the monetary effects of an imbalance on the bof. This is because 
sterilisation involves persuading wealth-holders to alter continually their 
portfolio balance between money and bonds. For example, sterilising the 
effects of a surplus on bof involves increasing the proportion of bonds to 
money that the non-bank private sector holds and so means raising the rate of 
interest. This attracts more funds from foreign financial investors, so reinforc- 
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ing the balance-of-payments surplus. A similar argument follows for attempts 
to sterilise a deficit on bof. Now the interest rate has to fall as the ratio of 
money to bonds increases. Foreign capital flows out, so perpetuating the bof 
deficit. These problems will be discussed more fully in the next chapter. 

An important conclusion which emerges from the analysts of how the bof 
affects the domestic money supply is that a country which operates a fixed 
exchange rate or a managed float cannot have an exogenously determined 
money supply unless it can sterilise successfully. Monetarists are more dubious 
than Keynesians about the ability of the monetary authorities to sterilise the 
effects of bof imbalances on the domestic money stock. Therefore, monetarists 
regard the domestic money supply as being endogenous under a fixed exchange 
rate or managed float. The money supply cannot be controlled by the 
monetary authorities because it is affected by the bof, which in turn depends 
on the decisions of private-sector economic agents, given the exchange rate the 
authorities decide to maintain. 

If foreign currency flows cannot be sterilised, then the government cannot 
choose both the exchange rate and the money supply as independent policy 
targets. If the government chooses a particular exchange rate, then the money 
supply has to adjust to be consistent with it. 


The money supply under perfectly flexible exchange rates 

Under perfectly flexible exchange rates the bof remains at zero because the 
exchange rate adjusts to achieve overall balance of payments equilibrium. 
Since bof is zero it has no effect on the domestic money supply. The domestic 
supply of money is therefore exogenous because H is exogenous in the same 
way as in a closed economy. The government can now select the stock of 
money as a policy target, but has to accept whatever rate of exchange is con¬ 
sistent with the money supply target. 


9.7 Conclusions: controlling the money supply 

The monetarist position is that the money supply in a closed economy or in 
open economy with flexible exchange rates has a large element of exogeneity. 
Although the bank multiplier, m, does vary to some extent in the short run with 
interest-rate changes, these variations are not large and erratic. The money 
base, H , is ultimately under the government’s control and this gives it control 
over the money supply. However, if the exchange rate is managed, then the 
resulting imbalances in bof affect H so that the domestic money supply is 
endogenous. Anti-monetarists argue that the money supply is not exogenous 
under any circumstances because the multiplier m varies substantially and 
erratically and because H is not under the monetary authorities’ control. 
Instead they have to vary H in response to the private sector’s demand for 
credit and money, hence the money supply always adjusts to whatever the 
demand for it is. 

Since 1976 British governments have announced target rates of growth for 
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the £M 3 definition of the money supply. Table 9.2 shows the £M 3 annual 
targets and the subsequent outcomes. It is evident that the authorities do not 
always succeed in keeping within the targetted band for the rate of growth of 
the money supply. Why these difficulties have arisen has been hotly debated. 

or anti-monetarists the reason is that the money supply is not amenable to 
control because it is demand-determined. To monetarists it appears that the 
authorities have not used appropriate means to control the money supply. By 
mi -1981 the Bank of England had still not adopted money base control and 
still stood willing to supply reserves to the banks. In addition the psbr had not 
been kept under control and the bof had been in surplus. The observation that 
it is more difficult to control the supply of money in an open economy which 
has no foreign exchange controls would probably command quite wide agree¬ 
ment. However, this does not imply that a siege economy battened down by 
import quotas, tariffs and exchange controls would be desirable. 
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10 Money, Capital Flows and the 
Open Economy 


In an open economy high-powered money issued by the central bank must be 
backed by either foreign exchange reserves, FR, or government debt, DC. 
Therefore 

H = FR + DC (10.1) 

where H is high-powered money. That portion of H which is backed by govern¬ 
ment debt represents the central bank’s creation of domestic credit, DC. Any 
increase, AH, in the stock of high-powered money must be matched by an 
increase in foreign reserves, FR, or an increase in central bank domestic credit, 
DC, or both. Therefore 

AH = AHR + ADC (10.2) 

When the central bank purchases (sells) domestic currency in the foreign 
exchange market, foreign exchange reserves fall (rise) by an equivalent amount. 
Thus the change in foreign reserves, AFR, for any period must equal the 
balance for official financing (bof). Therefore 

AFR = bof (10.3) 

and 

AH = BOF + ADC (10.4) 

Chapter 9 showed that the domestic money supply tends to move directly 
with H. The money supply, M s , can be modelled by 

M s = mH=m (FR + DQ (10.5) 

where m is the bank multiplier. Therefore 

AM S = m AH = m (AFR + ADC) (10.6) 

Equations 10.4 and 10.6 show that for the money supply to stay constant we 
must have 
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A DC = -AFR = -Abof (10.7) 

ADC in equation 10.7 represents the open-market operations in government 
debt that are necessary to sterilise the bof. 

One of the crucial differences between Keynesian and monetary models of 
the open economy is that the former assume that the central bank can sterilise 
the effects of the bof on the money stock , 1 while the latter are models in which 
sterilisation does not occur. Given the difficulty, discussed in Chapter 9 (p. 161) 
of sterilising a persistent surplus or deficit over an extended time period, 
Keynesian models are necessarily short run. 


10,1 The Mundell—Fleming Keynesian model 

The fixed-price Keynesian open-economy model set out in Chapter 7 was 
developed in the 1940s and early 1950s. This was a period of miniscule private 
capital flows (or international trade in securities) due to the comprehensive 
battery of exchange controls which each country had erected during the 
Second World War. The neglect of capital flows in this model was therefore a 
product of its time. As trade developed in the post-war years, exchange con¬ 
trols began to be seen as a hindrance to the continued growth and integration 
of the capitalist world economy. During the 1950s this led to a weakening of 
exchange controls in developed capitalist economies. In this climate of growing 
trade and weakening exchange controls, international trade in securities also 
grew. By the end of the 1950s it was apparent that capital flows had to be 
included in any open-economy macro model. 

At the start of the 1960s Mundell 2 and Fleming, who had been colleagues at 
the International Monetary Fund, extended the Keynesian open-economy 
model to include capital flows (see |1|, [2] and {3]). They postulated that net 
capital flows between countries occurred in response to differences between 
domestic and foreign interest rates when expectations about exchange-rate 
changes were static. They modelled the balance of payments on capital 
account (cap) by a function of the form 

cap = i| j(i - i f ) (10.8) 

Here / is the domestic rate of interest, while /y is the foreign rate of interest, 
which is exogenous if one makes the small-country assumption, cap increases 
as the positive difference between i and ij- increases, so that 


5(cap) 


— 0 / > 0 


1 Keynesian open-economy models are not consistent with the anti-monetarist views 
set out in Chapter 9, p. 147. 

2 In the late 1960s and early 1970s Mundell played an important role in developing the 
monetary approach to the balance of payments. 
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From the definition of the balance for official financing we have 

bof = current account and capital account 

Substituting from equation 10.8 for the capital account and from equation 7.16 
(p. 115), for the current account in this definition gives 

bof = X(e) - f(e)y + \j /(/ - i f ) (10.9) 

Here e is the exchange rate expressed in terms of foreign currency per unit of 
domestic currency, y is domestic income in constant domestic prices, while 
X(e) and f(e) are exports and the marginal propensity to import, both 
expressed as functions of the exchange rate, e. 

Equation 10.9 is the equation for the foreign exchange market in the 
Mundeil—Fleming model. The rest of the Mundell—Fleming model is identical to 
the open-economy ISLM model in Chapter 7, except that the money supply 
equation becomes equation 10.5. Remembering that bof = AFT?, where AFT? is 
the change in foreign reserves of the central bank, we can rewrite 10.9 as 

AFT? = X(e) - f(e)y + \jr(/ - ij) (10.10) 

This indicates the amount of sterilisation that the central bank has to carry out 
in order to keep the stock of domestic money balances constant at the current 
rate of exchange. Under a fixed exchange rate it is possible in the short run to 
sterilise the effects of AFT? on the money supply through open-market opera¬ 
tions provided that AFT? is not too large. However, due to the difficulty in 
sterilising a persistent deficit or surplus over the long run, the bof will have to 
be zero for a long-run equilibrium solution. Hence given a fixed exchange rate, 
e, the equilibrium solution for the foreign exchange market becomes 

0 - X(e) - f(e)y + ij j(i - i f ) (10.11) 

Given the exchange rate, e, the bof = 0 equation becomes a function relating 
/ and y. This must show a positive (or non-negative) relationship between i and 
y, as an increase in domestic income at the given exchange rate will lead to a 
deterioration in the current account (see Chapter 7, p. 115). For the bof to 
stay equal to zero, the current-account deterioration must be offset by a 
capital-account improvement. This will only occur if the domestic rate of 
interest, /, rises relative to the foreign rate of interest, i f . Therefore, the bof = 0 
function will have one of the forms shown in Figure 10.1. These alternative 
forms are labelled 1, 2 and 3. 

The bof, function represents an imperfect international capital market, so 
that capital flows are not very responsive to the differential between domestic 
and foreign interest rates. The bof 3 function represents perfect international 
capital mobility where any differential in interest rates sets up very large capital 
flows. Here foreign securities are perfect substitutes for domestic securities. 
With perfect capital mobility, sterilisation of the effects of AFT? on the money 
stock becomes impossible due to the large size of AFT?. bof 2 is an intermediate 
case between very imperfect and perfect capital mobility." 

All points below and to the right of a bof = 0 function in Figure 10.1 
represent a deficit on the bof, while all points above and to the left of the func¬ 
tion represent a bof surplus. Given that the Marshall—Lerner conditions hold 
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Figure 10.1 Alternative possible shapes of the bof = 0 function 


and that domestic prices do not adjust completely to a change in the exchange 
rate (see Chapter 7, sections 7.4 and 7.5), then a depreciation or devaluation of 
the domestic currency will shift the bof = 0 function to the right from bof, to 
bof', m Figure 10.1. An appreciation or revaluation has the opposite effect, 
with the bof = 0 function shifting to the left from bof' to bof,. An increase in 
the level of foreign interest rates also leads to an upward shift in the bof = 0 
function from bof' to bof, since an increase in the foreign rate of interest, A, 
requires a higher domestic level of interest, /, to keep bof = 0. The other forms 
of the bof = 0 function that are illustrated in Figure 10.1 will have identical 
upward shifts. Similarly, a fall in /y will lead to a downward shift in ail the 
forms of the bof = 0 function illustrated in Figure 10.1. The shifts in the bof = 
0 function that occur in response to changes in foreign interest rates imply that 
domestic interest rates cannot depart too far from the level of foreign interest 
rates, as such a departure will cause problems with the balance of payments. 

Under flexible exchange rates the foreign exchange market equilibrium con¬ 
dition is identical to equation 10.11. In this case, unlike the fixed exchange-rate 
case, the exchange rate adjusts to bring into equality the demand and supply of 
domestic currency in the foreign exchange market. Under a clean float A FR 
must always be equal to zero and the exchange rate must continually adjust in 
order to clear the foreign exchange market. 

We can now set out the complete Mundell-FIeming model. It is composed of 
equation 10.11, which represents equilibrium in the foreign exchange market, 
the IS function in equation 7.13 representing goods-market equilibrium and the 
LM function m equation 7.14 representing money-market equilibrium, assum¬ 
ing that the central bank can sterilise the effects of any foreign reserve changes 
on the money stock. We re-label the IS function .10.12 and the LM function 
10.13: 

0 = X(e) - f(e)y + y(/ - i f ) . (10.11) 

a + 1(f) + Gq + X(e) 

v - -—-- 

s(l -t) + t+f(e) 



( 10 . 12 ) 
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M s 

— =f(yiO (10.13) 

If we assume involuntary unemployment, excess capacity, a horizontal 
aggregate supply curve for domestic output, and we make the small-economy 
assumption of Chapter 7, then we can proceed to solve this system of three 
equations in the three unknowns e, y and i . 1 


Fiscal policy under fixed exchange rates 

Under a fixed exchange-rate system a non-zero bof can be sterilised in the 
short run, provided that there is imperfect capital mobility. In this case the bof 
= 0 function for the fixed exchange rate, e *, is not a binding constraint in the 
short run. Short-run quasi-equilibrium solutions in which the goods and money 
markets are cleared, but the foreign exchange market is uncleared (i.e. 
bof =£ 0), are possible. 

An expansionary fiscal policy involving an increase in government 
expenditure, or a decrease in taxes, or both, will shift the IS curve to the right 
from IS 0 to IS x in Figure 10.2. The bof = 0 function does not shift as a result 
of the fiscal policy as neither the exchange rate e* nor the foreign rate of 
interest is affected by it. Given sterilisation of the bof surpluses or deficits 
resulting from the fiscal policy, the LM curve also does not shift in the short 
run. However, both the size and direction of the bof and the resulting sterilisa¬ 
tion problem depend on how responsive are international capital flows to the 
differential between the domestic and foreign rates of interest. 



Figure 10.2 Fiscal policy under fixed exchange rates 


Notice that this equation system involves a simplifying approximation that P is not 
related to the domestic price of imports. This does not crucially affect the results 
deduced in this chapter. For a Mundell—Fleming model in which P is a weighted 
average of the prices of domestic goods and imports, see chapter 10 in Stern [4j. 


Figure 10.2(a) illustrates imperfect capital mobility where the bof = 0 func¬ 
tion is less interest-elastic than the LM function. The fiscal expansion which 
shifted the IS function from IS 0 to IS , has led to a new short-run quasi¬ 
equilibrium aty,, where real income has increased above its original level of y 0 . 
At this point the domestic interest rate, given by the intersection of the LM 0 
function and IS X is below that rate necessary for equilibrium on the foreign 
exchange market and there is a deficit on the bof. This is due to the current- 
account deterioration brought about by the increase in real income which has 
not been completely offset by a sufficient improvement on the capital account. 
Here the increase in income can be maintained aty , as long as the central bank 
is able to finance the resulting bof deficit and sterilise its impact on the 
domestic money supply. In the long run this becomes impossible and as the 
central bank’s-foreign exchange reserves run out, the money supply will have to 
shrink until it reaches a point where the bof is zero once again. This is 
illustrated by the shift of the LM function from LM 0 to LM, in Figure 10.2(a). 
The long-run equilibrium level of income, y 2 , will be lower than the short-run 
solution, y,, but higher than the original level, y 0 , provided that the higher 
domestic interest rate induces a larger capital inflow to offset the increase in 
imports so that bof = 0. 

Figure 10.2(b) illustrates the case where the bof — 0 function for the fixed 
rate, e*, is more interest-elastic than the LM function. Here the fiscal expansion 
shifts the IS function from IS 0 to IS ,. The intersection of IS X with the LM 0 
function leads to a configuration of income and interest rate which results in a 
bof surplus. In the short run income rises toy,. In the long run, when sterilisa¬ 
tion of the surplus becomes difficult, the money supply increases until the 
interest rate falls to the point where the bof is zero once again. This induced 
monetary expansion reinforces the original fiscal expansion and makes it more 
effective. The induced shift of the LM function from LM 0 to LM, in Figure 
10.2(b) leads to an even higher equilibrium level for income aty 2 . Therefore, 
we see that given the Keynesian aggregate supply assumption and a fixed 
exchange rate, fiscal policy is effective, and it becomes more effective, the more 
responsive capital flows are to interest-rate differentials. A similar analysis to 
the one above can be carried out for a contractionary fiscal policy. 


Monejary policy under fixed exchange rates 

An expansion in the domestic money stock through central bank open-market 
purchases of debt initially shifts the LM function to the right from LM 0 to 
LM| in Figure 10.3. In this figure the economy was initially in equilibrium with 
a zero bof. The monetary expansion lowers the domestic rate of interest and 
this leads to an increase in the short-run equilibrium level of income from To to 
y,. The lower rate of interest and higher level of income lead to a bof deficit. 
This deficit is larger, the more responsive are capital flows to interest-rate 
differentials. 

Here the monetary expansion leads to a problem of sterilising the resulting 
deficit. As exchange reserves are depleted, either the money stock must adjust 
back to its old level, or there must be a devaluation in order to shift the bof = 0 
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Figure 10.3 Monetary policy under fixed exchange rates 


function so that it passes through the point (/,, y,). If the exchange rate is 
maintained at its original level, then the net long-run result of the original 
increase in the money stock is that the central bank holds more government 
debt and less foreign exchange reserves. Income, employment, the rate of 
interest and the money stock will return to their original equilibrium level. 

Similarly, for an economy originally in equilibrium with a zero bof, a decline 
in the domestic money stock will lead to an increase in interest rates, a fall in 
income and a bof surplus. Continual sterilisation of this bof surplus will be 
required in order to keep the domestic money stock at this lower level. Once 
sterilisation ceases, the growing foreign reserves will increase H to its previous 
level. At this point the money stock, interest rate and income return to their 
original levels and the bof becomes zero. As before, when monetary policy 
starts from an equilibrium position with a zero bof, its effects are nullified in 
the long run under a fixed exchange rate. Here the money stock must be largely 
endogenous. 

Under fixed exchange rates an expansionary monetary policy must always 
lead to a deterioration in the bof, while a contractionary monetary policy will 
always lead to an improvement in the bof. This is a robust conclusion 
from the Mundell—Fleming model that also holds for other open-economy 
models with international capital flows. If a monetary expansion occurs when 
the bof is in surplus, then this would merely speed up the increase in the money 
stock that would have eventually occurred as a result of the surplus. The 
surplus will diminish and there will be a smaller accumulation of foreign 
reserves as a result of the monetary expansion. Here the effects of the policy on 
the domestic money stock will not be nullified. Similarly, when the bof is in 
deficit under a fixed exchange rate, a monetary contraction will accelerate the 
adjustment in the domestic money stock that would eventually occur as a 
result of foreign exchange reserve losses. This will limit the extent of reserve 
loss and in this case the monetary contraction is not nullified in the long run. 
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Monetary policy under flexible exchange rates 

Under a clean float the exchange rate adjusts so that the bof is always zero and 
there is no change in the central bank’s foreign reserves. As APR = 0, the 
domestic stock of money can be completely controlled by the monetary 
authorities both in the short run and the long run. This allows domestic 
autonomy for monetary policy under a flexible exchange-rate system which is 
not available under a fixed exchange-rate system. 

An expansion in the money supply under a clean float will shift the.LA/ func¬ 
tion to the right from LM 0 to LM , in Figure 10.4. The resulting fall in the 
domestic rate of interest will lead to a deterioration in the capital account. 
Assuming the Marshall-Lerner condition is satisfied, the exchange rate will 
have to fall sufficiently to create an offsetting increase in the current account so 
as to maintain foreign exchange market equilibrium. The fall in the exchange 
rate causes a net shift in domestic and foreign demand towards domestic 
output and results in a shift to the right in both the bof = 0 and the IS func¬ 
tions. This is illustrated in Figure 10.4 by the shift from IS 0 to IS l and from 
bof 0 to BOFj; as a result real income increases from y 0 to y x . 

A contraction of the domestic money supply will lead to a rise in the 
domestic rate of interest and to a fall in the level of income. The resulting 
improvement in both the current and capital accounts of the balance of pay¬ 
ments will lead to an appreciation of the domestic currency under a flexible 
exchange rate. The higher exchange rate will reinforce the negative effect of the 
higher interest rate on the level of expenditure on domestic output and will lead 
to a lower level of income and employment. 

Under flexible exchange rates an important channel through which 
monetary policy acts on the economy is through the changes in real wages and 
in the relative price of domestic to foreign goods that result from a change in 
the exchange rate. We have seen that an expansionary monetary policy leads 
to a depreciation, while a contractionary monetary policy leads to an apprecia¬ 
tion of the currency. With a Keynesian aggregate supply function, an apprecia¬ 
tion of the currency will raise the price of domestic goods relative to the price 
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FIGURE 10.4 Monetary policy under a clean float 
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of foreign goods when both prices are expressed in the same currency. This will 
result in a shift in demand from domestic to foreign goods and have a depress¬ 
ing effect on domestic income and employment. A depreciation will have the 
opposite effect. Therefore, under Keynesian supply assumptions, a flexible 
exchange rate increases the impact of monetary policy on domestic income as 
the induced change in the exchange rate affects output in the same direction as 
the other channels of monetary influence. This impact is larger, the greater is 
capital mobility. However, under a neoclassical supply function, output cannot 
change in response to monetary changes, other than in the short run. Here a 
change in the exchange rate brought about by monetary policy will only have a 
short-run effect on the relative price of domestic to foreign goods and real 
wages (see Chapter 7, pp. 117-21). 


Fiscal policy under flexible exchange rates 

Given the Keynesian aggregate supply function and flexible exchange rates, the 
effectiveness of fiscal policy in affecting output and employment depends on 
whether the bof = 0 function is more or less interest-elastic than the LM func¬ 
tion. Where the bof = 0 function is less interest-elastic than the LM function, 
fiscal policy is extremely efficient in affecting aggregate demand, as the change 
in exchange rates induced by the fiscal policy reinforces its impact on 
aggregate demand. This is illustrated in Figure 10.5(a). Here an expansionary 
fiscal policy shifts the IS function from IS Q to IS X . This leads to a deficit on 
the bof at the current exchange rate, as the equilibrium position in the goods 
and money markets would be below the bof 0 curve. Therefore, the exchange 
rate falls and, assuming the Marshall—Lerner conditions holds, this has a 
further stimulating effect on the economy as the fall in the exchange rate shifts 
the IS function further to the right to IS 2 ■ The bof = 0 function also shifts to 
the right, the process coming to an end where the bof and IS curves intersect 
on the LM curve. The money supply did not change throughout this process 
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Figure 10.5 Effects of fiscal policy under flexible exchange rates 
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and there was no sterilisation problem as the exchange rate adjusted to keep 
AFR = 0 at all times. 

Fiscal policy is less effective under flexible exchange rates when the bof = 0 
function is more interest-elastic than the LM function. Here the rise in interest 
rates resulting from an expansionary fiscal policy will result in a bof surplus if 
the exchange rate did not change. The excess demand for domestic currency in 
the foreign exchange market will cause it to appreciate. Given that the 
Marshall—Lerner condition holds, the effects of this appreciation will offset part 
of the expansionary impact of the fiscal policy. In the case of perfect capital 
mobility, fiscal policy becomes completely ineffective. This is illustrated in 
Figure 10.5(b). Here an increase in government expenditure on goods and 
services with an unchanged tax rate will shift the IS function to the right from 
!S o to TS,. The resulting rise in the interest rate will bring about a capital 
inflow and create an excess demand for the domestic currency in the foreign 
exchange market, which will lead to its appreciation. This will lower exports 
and increase imports and will shift the IS function back to the left. In the case 
of the perfect capital mobility illustrated in Figure 10.5(b), the capital inflows 
are large enough to depreciate the exchange rate sufficiently to shift the IS 
function back to IS 0 . Here the current-account deficit at income y 0 will have 
increased by exactly the same amount as the budget deficit at that level of 
income and there will be no increase in the equilibrium level of income even 
under Keynesian supply assumptions. 


The neoclassical version of the Mundell-Fleming model 

The original models by Mundell and Fleming assumed a Keynesian aggregate 
supply function and investigated the effectiveness of monetary and fiscal policy 
under different exchange-rate regimes. We can now modify this model by 
assuming a neoclassical aggregate supply function while keeping all the other 
assumptions of the model. Here deviations from the equilibrium level of output 
can only occur in the short run due to either the impact of unanticipated events 
or to lags in the adjustment of prices and wages to either changes in the money 
supply or the level of nominal expenditure in the economy. 

In such a neoclassical economy, monetary and fiscal policy can have no 
effect on output and employment over the medium to long run. What they 
affect under fixed exchange rates is the bof and the domestic price level. Under 
flexible exchange rates it is the exchange rate and the price level which are 
affected. Fiscal policy will also affect the proportion of output consumed or 
allocated by the state. 

Under a fixed exchange rate, an expansionary monetary policy will lead to a 
deterioration in the bof, and where domestic goods are differentiated from 
foreign goods it will lead to a rise in the price of domestic goods as a result of 
the increase in domestic expenditure. A monetary contraction will have to 
opposite effect on both the bof and the price of domestic goods. Because of its 
effect on the bof, monetary policy is not feasible over the long run under fixed 
exchange rates. 

Under flexible exchange rates a monetary expansion will lower interest rates. 
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and this will cause a capital outflow and a rise in domestic expenditure. This 
will result in a fall in the exchange rate and a rise in the price level. Once the 
price level and the exchange rate have fully adjusted to the money stock, 
interest rates will return to their previous levels and the economy will return to 
equilibrium at the original level of income and the previous level of real absorp¬ 
tion. The relative price of domestic to foreign goods will return to its previous 
level. A monetary contraction will have the opposite effect, lowering the price 
level and raising the exchange rate. 


10.2 Asset markets, expectations and exchange rates 

By focusing on international capital flows, the Mundell-Fleming model was the 
first to stress the major role that asset market equilibrium and asset market 
adjustment play in determining exchange rates and the balance of payments. 
Prior to this, work on the determinants of exchange rates had stressed the 
effects of relative prices on the flow of goods and services and concentrated on 
the current account. Following the Mundell-Fleming model, most modern 
work has stressed the dominant role that asset market equilibrium plays in 
determining exchange rates and the balance of payments. This is particularly 
true of the monetary (Frenkel and Johnson [51) and portfolio (Frenkel and 
Rodrigues [6J) approaches to the balance of payments and exchange-rate 
determination. 

The Mundell-Fleming model has several weaknesses that have stimulated 
further theoretical work. It assumes a constant capital flow in response to an 
interest-rate differential, rather than a portfolio shift that has a large impact in 
the short run and then dies away in a stationary economy. In a growing 
economy there may be a long-run capital flow, but this will be much smaller 
than the short-run portfolio shift brought about by a change in interest rates. 
This may be a useful simplification for short-run analysis, but is very mislead¬ 
ing if applied to medium-term economic policy-making extending over several 
years. This simplification allows the model to run a continuous current-account 
deficit and a capital-account surplus over an indefinite period with an 
expansionary fiscal policy under flexible exchange rates or with a fixed 
exchange rate when the bof = 0 function is more interest-elastic than the LM 
function. This, together with the assumption of static expectations, prevents the 
current account from affecting the exchange rate. 

Recent work by Dornbusch and Fischer [7] on asset market determination 
of exchange rates brings back the current account as a determinant of the 
exchange rate. From Chapter 7 (pp. 106-11) we can deduce that in a 
stationary economy a current-account surplus will lead to an increase, while a 
deficit will lead to a decrease, in domestically held wealth. In line with modern 
consumption theory (discussed in Chapter 12), an increase in domestically held 
wealth leads to an increase in domestic absorption, while a decrease in 
domestically held wealth leads to a fall in absorption. Therefore, a current- 
account surplus must lead to an increase, while a deficit leads to a decrease, in 
domestic absorption. 

The model set out by Dornbusch and Fischer has a neoclassical supply func- 
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tion for domestic goods and flexible prices. Domestic goods are differentiated 
from foreign goods, and to induce foreigners to buy more of them they have to 
fall in price relative to the price of foreign goods. The exchange rate is flexible 
and adjusts to maintain foreign exchange market equilibrium. Therefore, 
bof = 0 at ail times and the capital account exactly offsets any current-account 
deficits or surpluses. Here a surplus on the current account implies a capital- 
account deficit. Domestic absorption is below domestic income and the excess 
of income over absorption is spent on the net acquisition of foreign assets. This 
leads to an increase in domestically held wealth and therefore to a rise in 
domestic absorption. Eventually domestically held wealth reaches a point 
where it is so large in relation to domestic income that no further accumulation 
is called for, so that domestic absorption rises to match income. Equilibrium is 
then restored to the current account. 

The rise in absorption leads to an equal absolute fall in the net purchase of 
foreign securities. Part of the increase in absorption will be spent on domestic 
goods as they are differentiated from foreign goods, so that only part of the 
increase in absorption leads to a demand for foreign currency on the foreign 
exchange market. The fall in net purchase of foreign securities leads to an equal 
fall in demand for foreign currency on the foreign exchange market. Therefore, 
the net increase in domestic wealth brought about by a current-account surplus 
eventually leads to an excess supply of foreign currency on the foreign 
exchange market and the domestic currency will therefore appreciate. A similar 
analysis shows that a current-account deficit will lead to a depreciation of the 
domestic currency. 

Given the effect that the current account has on the exchange rate in this 
model, expectations of economic decision-makers about exchange-rate changes 
must be consistent with the model’s predictions, otherwise their expectations 
will be consistently wrong. Therefore, expectations of future exchange rates 
will be affected by the state of the current account, and people will act in line 
with those expectations. These actions will also affect the current exchange 
rate. 

If the assumption of static expectations is removed, as in the Dornbusch and 
Fischer model, then a differential can exist between domestic and foreign 
interest rates without provoking large capital flows. Funds will be moved from 
one country to another as long as a higher return can be obtained for them with 
the same risk. A firm located in one country will move funds to another 
country as long as it can make more money in terms of domestic currency than 
it can make by buying domestic securities. The amount that it will make on its 
purchase of foreign, securities will depend on both the foreign interest rate and 
the percentage change in the exchange rate between the time that it bought the 
foreign securities and the time that it sold them in order to repatriate the funds. 
There will be no advantage to moving funds from one country to another if 

i=if~ge ’ (10.14) 

Here t is the domestic rate of interest, zy is the foreign rate of interest and g* is 
the expected proportional rate of appreciation in the^exchange rate, e, where e 
is the number of units of foreign currency per unit of domestic currency. 
Expression 10.14 is called the interest-parity theorem and it forms an 



176 


Money and the Open Economy 


Money, Capital Flows and the Open Economy 


177 


important part of many current open-economy macro models. We shall meet it 
again when discussing the monetary approach to the balance of payments in 
the next chapter and it is a particularly important part of this approach when 
discussing exchange-rate determination under flexible exchange rates. The 
interest-parity theorem has the important implication that one can no longer 
predict the direction of capital flows from interest-rate differentials alone. If the 
domestic rate of interest, /, is lower than the foreign rate of interest, i fi minus 
the expected growth in the exchange rate, g / (i < i f ~g e e \ then there will be a 
capital outflow from the domestic economy. However, / could be greater than 
if but still less than i f - g\ if g\ is negative because a depreciation of the 
domestic currency is expected in the near future. Thus a positive interest 
differential need not mean a positive capital flow once one abandons the un¬ 
realistic assumption of static expectations. Thus capital flows are affected by 
expectations of exchange-rate changes as well as by interest-rate differentials. 

Another implication of the interest-parity theorem is that an analysis of how 
expectations are formed, particularly exchange-rate expectations, is an 
important part of any open-economy macro model. Currently it is recognised 
that expectations will always turn out to be incorrect if the expectations- 
generating mechanism used in a model produces expectations for any 
particular point in time that are inconsistent with the model’s predictions. The 
rational-expectations approach specifies the expected value of a variable, such 
as the exchange rate, so that it is equal to the value predicted by the model, 
given the expected values of its determinants. The rational expectations 
approach is now commonly used to generate exchange rate expectations in 
open-economy models (see Frenkel and Johnson [8] for several examples and 
Chapter 18 for a detailed discussion of rational expectations). 


10.3 Fixed versus flexible exchange rates 

The advantage of a fixed exchange-rate system which is free of exchange con¬ 
trols is that it lowers international traders’ risk and simplifies their profit- 
maximising calculations. Competition between producers located in different 
countries is facilitated and so is the integration of the world economy into a 
connected system of markets. This has beneficial effects on economic 
efficiency and growth in the same way as a common national currency 
promotes economic efficiency within the nation. The argument for fixed 
exchange rates is weakened if there are frequent changes in the fixed rates, as 
this increases uncertainty in foreign trade. The benefit of fixed exchange rates 
in promoting international trade and competition are lost if the fixed rates are 
kept in existence by trade and exchange controls. 

The advantages of a fixed exchange system in promoting trade and 
efficiency led to the adoption of fixed exchange rates by the major trading 
nations over long periods since the last quarter of the nineteenth century. These 
fixed exchange systems broke down in periods of war or crisis due to 
inconsistent monetary and fiscal policies being pursued by different countries. 
A fixed exchange-rate system cannot survive when some countries run 
persistent bof surpluses while others run persistent bof deficits. We have seen 


I in the Mundell-Fleming model (and this is reinforced by the monetary 

■ approach in the next chapter) that a bof deficit is often the result of excessive 
domestic credit expansion, while a bof surplus is often the result of a credit 
:j contraction. Fiscal policy also has an effect on the bof. Therefore, the 

j maintenance of a fixed exchange-rate system requires that individual countries 

adjust their monetary and fiscal policies to be consistent with the avoidance of 
' persistent deficits and surpluses. 

The last fixed exchange-rate system in existence was the Bretton Woods or 
I IMF system. 1 This was set up in 1944, together with the International 

1 Monetary Fund, whose role was to supervise the system and provide 

j temporary help in the form of foreign exchange loans to countries running bof 

j deficits. The Bretton Woods agreement required each member country of the 

j IMF to define a par exchange rate for its currency in terms of either gold or the 

j US dollar. Member countries were required to intervene in the foreign 

exchange market to prevent the exchange rate for their currency from deviating 
by more than 1 per cent from its par value with the US dollar. This par value 
■| was only supposed to be changed in the case of a ‘fundamental disequilibrium’ 

§1 in a country’s balance of payments. Fundamental disequilibrium was not 

| defined, but exchange-rate changes were supposed to be infrequent. (For 

_i example, the pound sterling was devalued twice in the twenty-seven years of 

r the Bretton Woods system, once in 1949 and then again in 1967.) In addition, 

|| member countries were to promote multilateral trade in goods and services by 

I dismantling exchange controls on current transactions. 

| The Bretton Woods system lasted until 1972, when it collapsed into a system 

:| of managed flexible rates. This was due to the strains placed on the system by 

j inconsistent monetary and fiscal policies run by the major member countries of 

j the IMF. The final end of the Bretton Woods system was signalled by the float¬ 

ing of the pound sterling in February 1972. This occurred as a result of the 
deficits on the current and capital accounts of the United Kingdom that were 
caused by the monetary and fiscal expansion initiated by the Conservative 
| government lead by Edward Heath. 

| In the 1960s academic and journalistic opinion moved against fixed 

] exchange rates. In the Mundell-Fleming model it was seen that, under a fixed 

j exchange rate, the bof = 0 function must constrain any feasible solutions for 

income and interest rates. If international capital is relatively immobile (as in 
Figure 30.2(a), p. 168), then the balance-of-payments constraint may restrict the 
j output and employment levels which can be attained through the use of 

j monetary and fiscal policy. At that time most UK commentators thought that 

j a Keynesian aggregate supply function was relevant for policy purposes, so 

| that this balance-of-payments constraint upset them. Many of them advocated 

i s either exchange-rate changes or a flexible exchange rate in order to avoid this 

constraint on policy (see Johnson [10] for an example). 

Given flexible exchange rates and the extreme Keynesian supply function, . 
the Mundell-Fleming model gives us three equations (10.11, 10.12 and 10.13) 


^or a historical description see Argy [9] chs 2-7. 
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which can be solved for the three unknowns, y, i and e. Here the policy instru¬ 
ments of monetary and fiscal policy can be set to achieve the desired target 
levels of y and /, while the exchange rate adjusts under the impact of market 
forces to maintain a zero bof. Correct handling of the policy instruments, given 
a knowledge of the economy’s structure, would allow the attainment of any 
output level within the economy’s capacity. This particular form also holds 
with a less extreme form of the Keynesian aggregate supply function, but as 
shown in Chapter 7 (pp. 117—21) the existence of a Keynesian aggregate 
supply function over the medium term depends on workers lacking real wage 
resistance. Where this is the case, an exchange-rate change will change the rela¬ 
tive price of domestic goods in terms of foreign goods, or the real exchange rate 
(, PfjePd ), in the same direction as the change in the exchange rate, e . These 
results, together with the demonstration that in the long run an independent 
monetary policy is only possible under flexible exchange rates, helped to 
change the climate of opinion in the 1960s in favour of flexible exchange rates. 

Since then there have been two developments that have cast doubt on the 
policy advantages of flexible rates. The first is the growing evidence that the 
aggregate supply function has neoclassical characteristics over the medium to 
long run (see the end of Chapter 7 and Chapters 18-20 for some of this 
evidence). With such a supply function, the major constraint on 
macroeconomic policy is from the supply side. In this case the removal of the 
balance-of-payments constraint through flexible exchange rates does not sig¬ 
nificantly increase the range of output and employment levels that can be 
attained by macroeconomic policy, other than in the short run. 

The second development not expected in the 1950s and 1960s is the great 
variability of flexible exchange rates. Since then we have come to realise that 
exchange rates are determined in asset markets, and so flexible exchange rates 
should display similar price variability to other asset prices. Their variability is 
smaller than the variability of prices on stock exchanges, but it is greater than 
the variability one would have predicted from the variability of the deter¬ 
minants of exchange rates. 

The variability of exchange rates has led to dynamic versions of the asset 
market approach (in Dornbusch 111] and and Buiter and Miller [12]). In these 
models asset markets, such as the money market, adjust much more rapidly to 
monetary changes than either goods markets or prices. If we assume that there 
is an increase in the money stock, then in order for the money market to clear 
interest rates will have to fall. Due to the lag in the adjustment of prices and 
output, interest rates will fall below their new equilibrium level. Domestic 
interest rates will fall below interest parity (see equation 10.14), which will lead 
to a capital outflow and cause a fall in the exchange rate. The capital outflow 
will stop once the exchange rate falls sufficiently below its new long-run 
equilibrium level so that the expected appreciation of the domestic currency is 
equal to the difference between domestic and foreign rates of interest. 

A similar analysis holds for a contraction in the money stock. Buiter and 
Miller [12] use a model of this sort to analyse the impact of the Conservative 
government’s financial strategy in 1979 and 1980 on the UK economy and the 
competitiveness of UK tradables. There, the dynamics of adjustment lead the 
exchange rate to overshoot its long-run equilibrium level, and this may have 


unwanted real effects during the adjustment to the new equilibrium. The advent 
of flexible exchange rates appears therefore to have increased the difficulty of 
short- to medium-term economic forecasting, and has thus made the imple¬ 
mentation of discretionary monetary and fiscal policy more hazardous. 
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11 The Monetary Approach to 
the Balance of Payments 


The monetary approach to the balance of payments and exchange-rate deter¬ 
mination is a currently popular version of the asset market approach. This 
analyses changes in the exchange rate and the bof in terms of stock adjustment 
in the money market in which the supply and demand for money adjust so that 
all domestic money balances are eventually willingly held. In this approach 
changes in economic variables will affect the bof and the exchange rate 
through their impact on the demand for and supply of money balances. This 
stock-adjustment approach springs from the fact that a necessary condition for 
a non-zero bof is some initial difference between the public’s actual money 
stock and the public's desired money stock. 

This necessary condition for a non-zero bof can be derived from the defini¬ 
tion of the bof and the absorption approach discussed in Chapter 7. 1 By defini¬ 
tion the bof is equal to the current account plus the capital account. From the 
absorption approach, the current account is identically equal to national 
income, Y, minus domestic absorption, A. The capital account is identically 
equal to non-official borrowing abroad and sale of real assets abroad minus 
non-official lending abroad and purchase of real assets abroad. Now borrowing 
abroad involves the sale of a financial asset abroad, while lending abroad is the 
purchase of a financial asset abroad. Therefore, the capital account is 
identically equal to the sale of real and financial assets abroad, S F , minus the 
purchase of real and financial assets abroad, P F . Therefore, we can write 

bof= (Y-A) + {S F ~P F ) ' (11.1) 

In the domestic economy we can look at all domestic transactions between 
non-central bank residents in real and financial assets. Here asset purchases 
(Pd) by domestic residents from domestic residents must necessarily equal 


1 For the original derivation, see H. G. Johnson (1958) ‘Towards a General Theory of 
the Balance of Payments’, reprinted in Frenkel and Johnson [1]. 


asset sales {S D ) by domestic residents to domestic residents, as they are 
opposite sides of the same transactions. Therefore, S D ~ P D . We exclude 
transactions between domestic residents and the central bank, as the purchase 
of assets by the central bank involves it in the expansion of the domestic credit 
component of high-powered money, H , while a sale of assets by the central 
bank involves a contraction in domestic credit and H. Using our identity 
S D — Pd we c an write 

bof = (Y-A) + (S F + S D - P F - P 0 ) 

= (Y ~ A) + (S - P) (11.2) 

Here P is the total purchases of assets by domestic residents from all sources 
excluding the domestic central bank, while S is the total sale of assets by 
domestic residents to everyone except the central bank. Now national income, 
T, is equal to the sale of final goods and services by domestic residents, while 
absorption. A, is equal to the purchases of final goods and services by domestic 
residents. Therefore, we must have 


bof = 


Total sales of goods, services and assets by 
domestic residents excluding the central 
bank 


minus 


Total purchases of goods, services and assets 
by domestic residents excluding the central 
bank. 


(11.3) 


From the identity derived above we see that a necessary condition for a 
deficit on the bof is that current purchases by non-central bank domestic 
residents of goods, services and assets must be larger than their total sales of 
goods, services and assets. This difference can only be financed by domestic 
residents either running down their cash balances (this is called ‘dishoarding’), 
or by their sale of assets to the central bank in exchange for funds to finance 
the difference between total purchases and sales. (All other sales of assets have 
already been included in S.) Now this purchase of assets by the central bank 
involves an increase in the central bank’s creation of domestic credit. 
Therefore, a deficit on the bof necessarily involves either dishoarding by 
domestic residents or an increase in the central bank’s creation of domestic 
credit. In a similar way we can show that a bof surplus necessarily involves 
either an increase in hoarding by domestic residents or a decline in domestic 
credit created by the central bank. 1 

In the absence of changes in domestic credit created by the central bank, 2 a 

1 Note that the Mundell-Fleming model is consistent with this, since a non-zero bof 
involves either changes in central bank domestic credit as a result of sterilising the bof, 
or it involves adjustments in money supply and demand that shift the LM function. 

2 Atlthe beginning of Chapter 10 we showed that this implies the absence of sterilisa¬ 
tion by the central bank. 


180 





Money and the Open Economy yf 

bof deficit can only persist while domestic residents are continuing to run down j 

their cash balances (dishoarding). In this case the money stock would shrink ! 

automatically as the central bank purchased the excess supply of its currency J 

on the foreign exchange market with some of its foreign exchange reserves. 

Here t\H = AFR and these are both negative. Now from equation 10.6 I 

AM 5 = mAH, so the money supply must contract. The resulting decline in J 

money balances must eventually bring dishoarding to an end as domestic j 

residents reach their desired level of money holdings. As this occurs, domestic i ' 

absorption, or net asset purchases by domestic residents, or both, will fall as ; 

domestic residents reach their desired holding of wealth in relation to current | 

income and their desired portfolio mix. Therefore, given a sufficiently stable «■ 

demand for money function, dishoarding will come to an end within a 1 

reasonably short time span, provided that the central bank does not indulge in J 

continuous credit creation. In this case, given adequate foreign exchange j 

reserves, the bof deficit will cure itself J] 

Similarly, in the absence of changes in central bank domestic credit, a j 

surplus on the bof will lead to an increase in H and in the domestic money ■ j 

supply. The surplus requires continual hoarding by domestic residents and it j 

will come to an end as they achieve their desired holding of money balances 1 

and wealth and their desired portfolio mix. Once this has been achieved, >1 

absorption and net asset purchases adjust to keep wealth and the portfolio mix l 

at their desired levels and this results in a zero bof as purchases and sales by j 

domestic residents become equal to each other. Therefore, in the absence of || 

continuous central bank destruction of domestic credit, a bof surplus must J 

come to an end within a reasonably finite time horizon. 4' 

The above analysis implies that a persistent deficit on the bof must be the 
result of continuous domestic credit creation by the central bank. This will 1 

occur either in the process of sterilising the deficit or through the central bank’s fj 

direct financing of a government’s budget deficit together with sterilisation of 
the bof deficit. As a deficit on the bof can only occur under a fixed or managed 
exchange rate, this implies that domestic prices and interest rates cannot adjust (j 

sufficiently to equalise the demand and supply for real money balances, as the 
substitutability of foreign goods and assets for domestic goods and assets limits j 

the possible movement in domestic prices and interest rates. The continuous 
sterilisation of the deficit through the creation of additional domestic credit by 
the central bank (where AZ)C = -bof, from equation 10.8) keeps the domestic I 

money stock at a higher level than that which domestic residents wish to hold 
at current interest rates and prices. However, domestic residents do have the 
option of exchanging excess cash balances for foreign goods and assets, thus 
creating a deficit on the bof. 

Similarly, a persistent surplus on the bof implies that domestic residents wish 
to hold larger money balances than those currently in existence in the domestic 
economy, as their current purchases of goods and assets are smaller than their 
current sales of goods and assets. The difference is added to their cash balances 
through conversion into domestic money through the foreign exchanges. Here 
foreign reserves held by the central bank must increase, so that A FR > 0. This 
process can only be kept going if the central bank prevents H and the domestic 
money stock from rising by destruction of some of its domestic credit, so that , 
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AH — 0 and -ADC = AFR (see equations 10.6 and 10.7 at the start of Chapter 
10 ). 

The monetary factors underlying bof deficits and surpluses led to the 
development of the monetary approach to the balance of payments, but this 
approach would not be a particularly useful way of predicting the bof if the 
demand for money were very unstable. Therefore, exponents of the monetary 
approach assume a stable demand for money function. In addition, they 
usually assume that aggregate domestic expenditure is positively affected by 
the stock of wealth held by domestic residents and by the excess supply of 
domestic money balances. These latter assumptions are not consistent with the 
simple Keynesian consumption function used up to this point in the book, but 
they are consistent with some of the modern work on consumption theory 
discussed in the next chapter. 

11.1 Monetary analysis under a fixed exchange rate 

The simplest monetary model of the balance of payments assumes a stable 
demand for money function, a money supply function as set out in equation 
10.5, the interest-parity theorem in equation 10.14, the law of one price and a 
neoclassical supply function. Such a model is developed by H. G. Johnson in 
’The Monetary Approach to the Balance of Payments’ (reprinted in Frenkel 
and Johnson [ 11). In addition, we assume that we are dealing with a small open 
economy in the sense that it cannot significantly affect the world money stock, 
price level or interest rate. This small-economy assumption is not a necessary 
one for the monetary approach (see Frenkel and Johnson [1]). 

The law of one price states that the price in terms of a common currency of 
any tradable commodity in any two markets will differ at most by the cost of 
transport, tariffs and difference in retail costs involved in moving goods from 
one market to the other. If the price difference is larger than this, then the 
profit-making opportunity will result in traders arbitraging goods from one 
market to the other. Competition between profit-making traders will lead 
towards equalisation of prices. However, over the short run prices in different 
markets may depart from the law of one price if there are lags in the reaction of 
traders to profitable opportunities. If the country concerned has competitors in 
all its product lines, then we can write the law of one price as 

P = -Pf (11.4) 

e 

Here P is the domestic price level, Pf is the foreign price level and e is the 
exchange rate expressed as units of foreign currency per unit of domestic 
currency. In this case we are assuming that all domestic and foreign production 
is composed of tradable goods. This latter assumption is abandoned in more 
complex two-sector monetary models, where production is divided into 
tradables and non-tradables (see Dornbusch in Frenkel and Johnson [2]). Non¬ 
tradables are goods and services whose transport costs are too high for them to 
enter into international trade. 
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The neoclassical aggregate supply function implies that, other than in the 
very short run, real income, y, is not affected by the level of aggregate demand 
in money terms, but is determined by the underlying real factors in the 
economy. Here y — y, where y is fixed exogenously, but may be growing over 
time. This is a simplifying assumption which is useful for longer-run analysis. 
However, neither this assumption nor the law of one price is necessary for 
monetary models. (See Rodriguez in Frenkel and Johnson [1] for a model 
where neither assumption is used and Dornbusch and Fischer [3], where the 
law of one prices does not hold.) 

We can now set out the complete small-economy model: 


M D = PRy, 0 

Demand for money 

( 11 . 5 ) 

M s = m(FR + DC) 

Supply of money 

(H.S) 

i = if ~ g'e 

Interest-parity theorem 

( 11 - 7 ) 

1 

P = -Pf 

e 

Law of one price 

( 11 . 4 ) 

y — y 

Neoclassical supply function 

( 11 . 8 ) 

ii 

CJ 

II 

Equilibrium condition 

( 11 . 9 ) 


By substituting for the demand and supply of money in equation 11.9 from 
equations 11.5 and 11.6 we get 

m{FR + DC) = Pf(y, i) (1 UQ) 

and rearranging the terms in equation 11.10 gives 

FR = ~f(y,i)-DC (11.11) 

m 

If we assume that the bank multiplier, m, is a constant, and if we totally 
differentiate equation 11.11 with respect to time, t, we get 

d{FR) 1 f dP df{y , i) dy df(y, i) di ) d(DC) 

= — JJly, i) +p -- + p -t- 

dt m [ i it dy dt di dt f dt 

( 11 . 12 ) 

Here the term on the left-hand side is the rate of change of foreign reserves at 
the central bank. If we compare this with equation 10.3, we see that this is 
equal to the bof written as a rate of change over time, or bof(/). Now, if we 
divide both sides of equation 11.12 by the stock of money, M , and manipulate 
each term in the right-hand side of the equation, we get 

BOF(/) If 1 DC 

~ m W + + T[igi )~iy goc 



(11.13) 
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Here g P refers to the growth rate in the domestic price level, {\/P){dP/dt), g y 
refers to the growth rate in real income; g ( refers to the growth rate in the rate 
of interest and g DC refers to the growth rate in central bank domestic credit, the 
central bank-created component of H. Now t] v is the income elasticity of the 
demand for money and p,- is the interest elasticity of the demand for money. 
The term in brace brackets is the growth in the demand for money, and when 
multiplied by 1 !m it shows the growth rate in the demand for high-powered 
money, H. 

Given a fixed exchange rate, which-is expected to stay fixed, there is a zero 
expected growth in the exchange rate, so that g\ = 0. From our small-economy 
assumption, i f is exogenous, and we can assume it is fixed. Substituting these 
results into equation 11.7 transforms the interest-parity theorem into 


i = if (11.14) 

Hence we can deduce that there is no growth in the interest rate and g t — 0. 
Taking natural logarithms of both sides of the law of one price equation (11.4), 
and then differentiating through with respect to time, we get 

gp=gp/-g e (11.15) 

Under fixed exchange rates, the exchange rate, e, does not change so that 
g e — 0. Therefore, the growth in the domestic price level, g P , must be equal to 
the growth in the foreign price level, g P under a fixed exchange rate. Using 
these results to substitute into equation 11.13 we get 


BOF(t) 

M 



DC 


M 


goc 


(11.16) 


Now, as bof (t) = d(FR)/dt and g DC = (l/DC)(d(DC)/dt), this can also be 
written as 


d(FR) M f 

——- = - < gpf + n y gy 

dt m\ 


d(DC) 

dt 




gPf + Aygy 


d{DQ 

dt 


(11-17) 


where H is high-powered money (see equations 10.1 and 10.6 of Chapter 10). 

If we assume for the moment that the foreign price, Pf is constant and that 
the economy is stationary, then g Pf = 0 and g y = 0; substituting these values 
into equation 11.17 reduces it to 


d{FR) __ d{DC) 
dt dt 


(11.18) 
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Under these circumstances any attempt by the central bank to increase the 
money. stock. by expanding high-powered money, H, through increased 
domestic credit creation will be nullified by an exactly offsetting shrinkage in 
the foreign reserve component of H. This is shown by equation 11.18. In this 
fixed exchange-rate case the domestic money stock is completely endogenous 
and adjusts completely to the demand for money. Here the demand for money 
is fixed, as the determinants of the demand for money are not affected by the 
central bank s open-market operations. All that the central bank eventually 
alters by its open-market operations is the composition of the reserves backing 
H. Other than in the very short run monetary policy has no effect unless 
pushed to the point where loss of foreign reserves compels the abandonment of 
the fixed exchange rate. In this case, as in the Mundell-Fleming model, a 
monetary expansion leads to a bof deficit and loss of foreign reserves, while a 
monetary contraction leads to a bof surplus and accumulation of foreign 
reserves. 

In the case where the foreign price level and domestic real income - are 
growing, then gpf> 0 and g y > 0, so that the demand for money is also 
growing. From equation 11.17 we can see that the bof will be zero provided 
that domestic credit increases at the same rate as the demand for high-powered 
money. If the^ central bank exceeds this rate of increase in its expansion of 
domestic credit, then there will be a deficit on the bof and a loss in foreign 
reserves. If the central bank’s rate of expansion in domestic credit falls short of 
this, then there will be a bof surplus and an increase in foreign exchange 
reserves. In either case, as there is no sterilisation, the money stock will grow at 
the rate set by the growth in the demand for money. 

Therefore, under fixed exchange rates the money stock is endogenous. This 
result does not hold in such a simple form in the large-country case, as changes 
in domestic credit expansion by its central bank can lead to a change in its 
money stock in the same proportion as the proportionate change in the world 
money stock resulting from its operations. (For a demonstration of this see the 
articles by Swoboda and Rodriguez in Frenkel and Johnson f 1]-) 


The impact of devaluation on the BOF 

The law of one price in our all-tradables economy is 

? = 7 p f (11.4) 

Since a devaluation means a fall in e, P must also increase if the law of one 
price holds. If the money market were in equilibrium prior to devaluation, then 
equation 11.11 would be satisfied, so that 

FR = ~ r f(y,i)~ DC (11.11) 


The rise in P increases the nominal demand for money and for high-powered 
money. As domestic interest rates are constrained by foreign rates through the 
interest-parity theorem in equation 11.7, the demand for nominal money 
balances must increase. If domestic credit, DC, is not allowed to expand, the 
demand for nominal money balances exceeds the money stock, so that 

FR < ~ DC (I L19) 

Under the new fixed exchange rate the money demand cannot adjust to 
match the supply, as i is constrained. People will strive to achieve their desired 
stock of balances by making their total purchases of goods and assets smaller 
than their total sales of goods, and assets. By identity 11.3 (p. 181) this must 
result in a bof surplus and an inflow of foreign reserves so that dFR/dt > 0. 
This bof surplus continues until the domestic money stock has reached the 
amount demanded. Once this occurs, total purchases become equal to total 
sales and the bof returns to zero. In this case devaluation would lead to a 
temporary bof surplus and an increase in the stock of foreign reserves. This 
contrasts with the Keynesian analysis of Chapter 7, where a devaluation from 
an equilibrium position would lead to a permanent current-account surplus, 
provided that workers did not have real wage resistance. The Keynesian result, 
stems from the neglect of the impact of bof imbalances on asset stocks. 

If the devaluation occurred when the bof was in deficit, then we start from a 
position where the demand for money is smaller, or growing at a slower rate, 
than the supply of money. The increase in the demand for money, caused by 
the rise in the price level following devaluation, will diminish or eliminate the 
excess stock of domestic money. As a result the bof will improve, and this 
improvement will be permanent provided that the rate of growth of domestic 
credit moves to a rate which is consistent with the growth in the demand for 
money. A devaluation will not lead to an improvement in the bof if it is 
accompanied by an increase in the rate of growth of domestic credit. 


Fixed exchange rates and the rate of inflation 

| Under a fixed exchange rate the law of one price implies that over the medium 

' to long run the rate of growth of prices in the domestic economy, gp, must be 

equal to their rate of growth in the rest of the world,. g Pf . From equation 11.15, 
with e fixed, we get g P = g Pf . Let us suppose that there is a small economy on a 
l fixed exchange rate whose government wants to maintain the fixed exchange 

j rate but which also wants a lower rate of inflation than the world rate,^^. 

\ They decide to curb the domestic rate of inflation by restricting the rate of 

domestic credit expansion by the central bank so that the domestic money 
supply grows at a rate below that required to support a growth in domestic 
prices equal as a result of this, the domestic price level falls below 

{\l e )Pf then commodity arbitrage will produce an increased foreign demand 
for domestic goods and a decreased domestic demand for foreign goods. The 
[ current account therefore improves and goes into surplus. Simultaneously, the 
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lower rate of domestic credit expansion will cause domestic interest rates to rise 
above interest parity as domestic credit markets tighten and nothing has 
occurred to increase expectations of a devaluation. A surplus develops on the 
capital account and the bof goes into surplus. This leads to an inflow of foreign 
reserves, which allows the domestic money supply to rise at the rate necessary 
to support a domestic rate of inflation equal to g P j-. The domestic inflation rate 
becomes g P j- in spite of the restriction on domestic credit. This analysis is sum¬ 
marised in equation 11.17. 

If the law of one price does not hold because the country concerned is 
specialising in the production of specialised differentiated goods (as assumed in 
Chapters 7 and 10), then we can show that the same conclusion holds. From 
equations 7.6 and 7.8 (p. 112) we see that exports are positively related, while 
imports are negatively related to the relative price of foreign to domestic goods, 3 

Pf/eP. If gpj-y g p and e is fixed, then the relative price of foreign goods to 
domestic goods will keep rising. If the Marshall—Lerner condition is satisfied, 
exports will increase, imports will decrease and a current-account surplus will I 

develop and grow as long as g P r> g P . This is a similar result to that derived t 

from the law of one price, and so the rest of the analysis is identical to that in 
the previous paragraph. Therefore, once again, g P is forced into equality with C 

Spy though in this case the relative price ratio (or real exchange rate), Pf/eP . 
can differ from its original ratio prior to the credit restriction. 

Under fixed exchange rates a similar set of analyses apply if a government 
wants the domestic rate of inflation to be greater than g P/ , Here the country will ■ j 

lose foreign exchange reserves as long as the central bank maintains its exces¬ 
sive rate of domestic credit creation. This reserve loss can only last as long as 
the country can finance it from its stock of foreign reserves and by borrowing. 

The domestic rate of inflation, g P , cannot depart from the foreign rate, g P j-, for .*1 

any length of time, as the reserve losses will only allow the domestic money -1 

stock to grow at the rate necessary to satisfy the growth in the demand for 
money at the inflation rate, g^, despite the faster growth in domestic credit. 

Similar results also hold in the large-country case, except that here changes ■ 

in the rate of growth of domestic credit lead to changes in the world rate of -i 

inflation, through their impact on the world money supply. -I 

In the small-country case an increase in domestic credit by a single country -! 

does not significantly affect the world money supply and so has no effect on t\ 

world inflation. The country involved will have a bof deficit and foreign reserve A 

losses to match its excessive credit expansion. However, in a world of small J 

countries, if each country increased its rate of domestic credit expansion in 
order to increase its money stock by x per cent, then the world money stock 
would increase by x per cent and so would the world price level. As all 
countries have increased domestic money stock at an identical rate, there will 1 

be little change in the bof of any country. (See Chapter 20, pp. 383-9, for a f 

further discussion of world inflation.) if 

t? 

11.2 Monetary analysis under a flexible exchange rate j 

ii 

The monetary model which we will use to analyse the effects of monetary '■* 

policy under a flexible exchange rate is identical to the one set out on page 184 I] 
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and used to discuss the fixed exchange-rate case. It is composed of equations 
11.4-11.9 inclusive. The only difference in the flexible exchange-rate case is 
that the exchange rate, e , adjusts in reponse to demand and supply in the 
foreign exchange market. Under a clean float a adjusts to clear the foreign 
exchange market. The bof is zero and the stock of foreign exchange reserves 
remains constant, so that d(FR)/dt = 0. Under a clean float the central bank 
gains complete control over the nominal money stock, as there are no induced 
foreign reserve flows to alter the money stock from the level set by the central 
bank through its open-market operations. 

A necessary condition for a zero bof is that the demand for domestic money 
must always adjust to equal the domestic money stock. Under a clean float the 
domestic money stock is determined by the central bank. Therefore, in order to 
clear the foreign exchange market the adjustment in the exchange rate must 
alter the demand for money so that it equals the predetermined nominal money 
stock. It does this through its impact on the domestic price level and interest 
rate. 

Since the domestic monetary authorities can control the domestic stock of 
money they can also determine the domestic rate of inflation. One can see this 
from the fact that equilibrium under a clean float requires bof(/) in equation 
11.13 to be zero. Thus we get 

n 1 i .DC 

° = — \gp + T\yg, + T\tgi\ - 77-Sdc (11.20) 

m M 

If we multiply through by the bank multiplier, m , and remember that M — mH 
from equation 10.5, we can write this as 

n DC 

U = gp +T\ygy + T]lgi - ~g DC (11.21) 

tl 

Rearranging terms in equation 11.21 gives 

DC 

8P=—gDC-\T\ygy +r\igi\ (11.22) 

The term in brace brackets on the right-hand side of equation 11.22 is the rate 
of growth in the demand for money due to the rate of growth of real output and 
to any rate of change in the domestic interest rate. The rate of growth of the 
domestic money supply is given by ( DC/H)g DC in equation 11.22. Thus 
domestic inflation accelerates (that is, g P > 0) when the rate of growth in 
domestic credit exceeds the rate of growth in the demand for money due to real 
income and interest-rate changes. There is then said to be an excessive rate of 
growth in the domestic money supply. In contrast to the fixed exchange-rate 
case where the domestic rate of inflation is constrained to equal the world rate, 
under flexible exchange rates the domestic inflation rate is affected by the rate 
of domestic credit expansion. This result follows directly from the exogeneity 
of the money stock under a clean float. 
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However, the exchange rate only remains unchanged if the domestic rate of 
inflation is equal to the world inflation rate. We have already shown this when, 
using the law of one price, we derived equation 11.15: 

ge=gp/~gp (11.15) 

Thus the exchange rate will appreciate when foreign countries inflate more 
rapidly than the domestic country and depreciate if the world inflation rate is ; 

lower than domestic inflation. We first simplify equation 11.22 by assuming a 
constant interest rate, so that g t — 0. 1 We then substitute the resulting expres¬ 
sion for g P in equation 11.22 into equation 11.15, This gives 

DC 

ge ~ gPf - - gDC + Pygy ( 11 . 23 ) 

Equation 11.23 shows that an increase in the foreign rate of inflation or in 1 

the rate of growth of domestic real income will tend to appreciate the exchange 
rate. U r\ y g y = ( DC/H)g oc , so that domestic credit expands just sufficiently to jl 

meet the increased demand for money due to real income growth, then we must j 

have 

ge=gpf (11.24) | 

In this case a positive rate of foreign inflation causes an appreciation of the /-■* 

exchange rate. However, the domestic price level stays constant because there 
is no excess rate of growth in domestic credit. This, together with the law of JJ 

one price, ensures that the exchange rate appreciates so as to prevent the rise in 
prices in terms of foreign currency affecting prices in terms of domestic H 

currency. If r\ y g v = (DC/H)g DC and foreign prices are falling, then the 
exchange rate must be depreciating. || 

Thus under flexible exchange rates the behaviour of the exchange rate j 

depends on the domestic country’s inflation rate vis-a-vis other countries, and 
this in turn depends on domestic monetary policy. If there are no foreign 
reserves under a clean float so that DC = H and g ( = 0, then equation 11.23 
simplifies to 

ge — gpf ~ gDC + Pygy (1 1-25) 

Now if g P f— 0 and g y — 0, we have the simplest case of the monetary model 
where 

ge = ~g dc (11.26) 

Here the rate of growth of the exchange rate is equal in size, but opposite in 

1 From equation 8.1 (p. 134), the law of one price and the interest-parity theorem we 
can derive the result that 

/ = foreign real interest rate + gp 

If the foreign real interest rate is constant, then i will only change if the domestic rate of 
inflation is expected to change. Therefore, g t is only non-zero when inflation is 
expected to either decelerate or accelerate. For a constant rate of inflation g t = 0. 


sign, to the growth of domestic credit. As in the flexible exchange-rate version 
of the Mundell-Fieming model in Chapter 10, an increase in domestic credit 
leads to a depreciation, while a decrease in domestic credit leads to an 
appreciation, of the domestic currency. In this case any increase in domestic 
credit expansion must lead to an increase in the price level, and the rate of 
domestic inflation will be exactly matched by the rate of currency depreciation 
given our assumption that g PJ . ~ g y = 0. This is demonstrated from equation 
11.15, which together with equation 11.26 and g P f= 0 gives 

~ge — gp — g DC 


Keynesian criticism of the monetary approach 

Some Keynesians like Currie 141 and Fetherston and Godley [5] have pointed 
out that the adjustment mechanisms of the monetary approach under a fixed 
exchange rate do not work when the bof is sterilised. If the private sector is 
kept in portfolio equilibrium at interest parity, then sterilisation of the bof 
should not result in large capital flows that make continued sterilisation 
difficult. Therefore, a non-zero sterilised bof could be maintained for some 
time. Chapter 21 (pp. 415-18) deals with this argument in the context of a 
detailed exposition of the ‘New Cambridge’ Keynesian portfolio model of the 
open economy. 


Empirical tests of the monetary approach 

Like all new developments in economics, the monetary approach has spawned 
a vast empirical literature. This has subjected the data from a vast range of 
countries to econometric tests to see whether they are consistent with the pre¬ 
dictions of the monetary approach. (A sample of this literature is contained in 
the empirical articles in references 11 j and [2| together with references 
16|-| 101.) 

The empirical studies of countries under a fixed exchange rate find that the 
data are consistent with the monetary approach. Reserve losses are related to 
domestic credit expansion, and under fixed exchange rates national inflation 
rates of OECD countries did not vary any more than the inflation rates among 
US cities, while devaluation had a temporary positive effect on the bof which 
could be offset by excessive credit expansion. 

Under flexible exchange rates the monetary approach has been used to 
predict the exchange rate. It has been relatively successful in predicting move¬ 
ments in bilateral exchange rates. For example, Bilson (in Frenkel and Johnson 
[2|) uses the monetary approach to model the sterling/deutsche mark exchange 
rate. In his model money markets in both countries have a partial-adjustment 
process in disequilibrium. His estimated model is consistent wiih the monetary 
approach and there are significant coefficients on the money variables in his 
estimating equation. 
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The results in modeiling the UK effective exchange rate 1 are much more 
patchy. Haache and Townend [91 found no statistically significant coefficients 
on the monetary variables in their model of the effective exchange rate for the 
pound. On the other hand, Beenstock et al. [10] found statistically significant 
effects on the effective exchange rate from the money stock. They concluded 
that the monetary approach was not rejected by the data. However, they also 
found that a broader asset market approach which included bond stocks 
gave better results than the monetary approach, but the coefficient of the 
money stock on the exchange rate was four times as large as that on the stock 
of bonds. This last result implies that the monetary approach should be 
extended to include other asset stocks. This is the new direction for theoretical 
work in the monetary tradition. (See chapters 13 and 14 in Dornbusch (11 j for 
an overview of this work.) 

11.3 Policy implications of the law of one price 

The law of one price was used as an important simplifying device in our 
monetary model of the balance of payments. The main policy implications of 
the monetary approach can be derived without the law of one price. These 
policy implications are that countries with excessive credit expansion will either 
have a bof deficit or a currency depreciation, and that with a fixed exchange- 
rate system the rate of price inflation will tend to be equal in all countries. 
These deductions from the monetary approach can be obtained without the law 
of one price, provided the Marshall-Lerner condition holds, but the models 
used must necessarily be more complex. 

The law of one price is based on the premise that international markets are 
competitive and that traders seek out profitable opportunities for exchange. If 
in any country the price of a good differs from the price in another country by 
an amount which exceeds transport costs, then traders will buy it in the low- 
cost country and sell it in the high-cost country. The price falls in the high-cost 
country and tends to rise in the low-cost country until the price, including 
transport costs, is equalised across countries. This process is known as com¬ 
modity arbitrage. As the law of one price is the outcome of competition, it 
seems very plausible to those who believe that markets work. To deny the law 
of one price is to claim that major market imperfections prevent competition. 
This happens in markets affected by significant import quotas and non-tariff 
barriers to trade. 

The law of one price in a Keynesian 
open-economy model 

The law of one price has strong policy implications. We shall illustrate these by 
using a three-sector macro model of an open economy in which the law of one 

1 The effective exchange rate for the pound is a weighted index of the exchange rate for 
the pound against all other currencies. The weights used usually reflect each country’s 
share in UK trade. 
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price holds. The model has a Keynesian aggregate supply function, and the 
standard consumption, investment, government spending, tax and money 
demand functions found in the ISLM and three-sector models of Chapters 3, 4 
and 6. The money supply equation in our model is equation 10.5 of Chapter 
10. We write this as M s — mH, where H is high-powered money. In the 
absence of sterilisation, H increases with a bof surplus and decreases with a 
bof deficit, as AH ~ bof. To simplify our model we assume that payments for 
current transactions can be made freely, while capital flows are subject to the 
effective exchange controls and are prohibited. Here the current account, CA is 
equal to the bof and we assume that it is not sterilised. The complete model is 
set out in the Appendix (p. 199). 

In this model, consumption, investment and government expenditure deter¬ 
mine domestic absorption, A, so that 

A C I G 
P~ P P + T 

= a + c(l - t)y + 1(f) + G 0 (11.27) 

Here P is the price level, C is consumption, / is investment, G 0 is direct govern¬ 
ment expenditure on goods and services, c is the mpc, t is the tax rate, y is real 
income and i is the rate of interest, A rise in the rate of interest has a negative 
effect on real domestic absorption through its negative effect on real invest¬ 
ment. An increase in government expenditure or an autonomous increase in 
investment will have a positive initial effect on domestic absorption. 

Under a fixed exchange rate, the law of one price will constrain the domestic 
price level, P, so that 

P=-Pf (11.4) 

e 

where Pf is the foreign price level. In the small-country case the foreign price 
level is exogenous and we can take it to be fixed. The law of one price deter¬ 
mines aggregate demand in the economy, as any output not sold at home can 
be sold abroad at the world price, P — (\/e)Pf Therefore, in Figure 11.1, we 
can draw the aggregate demand function, AD, as a horizontal line, where 
P — ( l/e)Pf e and /y’both being fixed. In the very short run aggregate demand 
may depart from this, as there may be lags in the adjustment of trade flows to 
changes in domestic absorption. 

The Keynesian aggregate supply function is identical to that in Chapter 6 
(pp. 87-91). Given a money wage fixed at JV 0 , then as the price level rises 
real output increases up to its full-employment level. This is illustrated in 
Figure 11.1 by the upward-sloping function AS(W Q ), An increase in the 
money wage rate, W , will shift the aggregate supply function vertically 
upwards, while a decrease in W shifts it vertically downwards. 

In this model the level of domestic production is not constrained by lack of 
effective demand. Because of the small open economy and law of one price 
assumptions domestic firms face a perfectly elastic demand function. They can 
therefore sell as much as they wish to produce at the world [price given their 
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Figure 11.1 Monetary and fiscal policy under a fixed exchange rate 


costs of production. Profit-maximising firms will produce that level of output 
for which the marginal product of labour equals the reai wage rate. The lower 
the domestic real wage, the greater the amount of output produced by domestic 
firms. The level of real output is therefore determined at y 0 in Figures 11.1(a) 
and 11.1(b) by the intersection of the AD and AS schedules. 

Given a fixed exchange rate and a constant foreign price level, the domestic 
price level is fixed. Thus the position of the AD schedule is fixed. Real domestic 
output can only change if the aggregate supply schedule shifts, and this only 
occurs if the money wage rate changes, given that current production tech¬ 
niques remain unaltered. Under a fixed exchange rate the level of domestic 
production can only increase in this model if the money wage fails and so 
brings down the real wage rate. 

From equation 11.27 we can see that domestic absorption in our Keynesian 
model is determined by the level of the interest rate, i, and the politically deter¬ 
mined level of real public expenditure, G 0 . As there are no capital flows in the 
model, the domestic rate of interest can vary independently of the rate of 
interest in the rest of the world. Given the money wage, exchange rate and 
foreign price level, then real income and the price level are fixed in our model. 
The only variable that can adjust in order to equate the demand and supply for 
money in the short run is the rate of interest. Given money markets clear in the 
short run, changes in the stock of money can affect the rate of interest *and so 
influence domestic absorption. If the domestic price level rises (due either to a 
fall in a, or a rise in Pf) while the money stock remains constant, then domestic 
interest rates have to rise in order to bring the demand for money into line with 
the existing stock. This rise in the interest rate reduces domestic investment and 
therefore domestic absorption. Thus, given the domestic money stock and the 
real level of government spending, the level of domestic absorption is negatively 
related to the price level. Therefore, we can draw a downward-sloping absorp¬ 
tion function Ab for our economy in Figure 11.1. This absorption function is 
derived from equation 11.27 and the money-market equilibrium in the 
economy, given the level of y determined by the aggregate supply function, 
AS{W q), and the law of one price, AD. 


Monetary and fiscal policy under a fixed exchange rate 

If we start from an equilibrium condition where real absorption, A/P , is equal 
to y 0 , then the balance of payments on current account, CA (and in this model 
the bof) must be zero, as by the absorption approach in equation 7.2 of 
Chapter 7 

CA — p y - a (l 1,28) 

As Py is fixed, any decrease in absorption from this equilibrium must lead to a 
current-account surplus, with Py > A as shown in Figure 11.1(a). An increase 
in taxes, a decrease in (7 0 , or a decrease in the money stock will lead to a 
decrease in absorption shown by a shift to the left in the Ab function from Ab g 
to Ab x in Figure 11.1(a). This shift leads to a new level of absorption at A X /P. 
This is not a final equilibrium position, as in the absence of capital flows the 
current account is equal to the bof. An unsterilised bof surplus will lead to an 
increase in high-powered money, which in turn increases the domestic money 
supply. This shifts the Ab curve to the right, the process continuing until the Ab 
curve has shifted back to Ab e and the level of absorption is once more equal to 
the unchanged income level, y 0 . At this point the bof becomes zero and the 
money stock stops growing. 

Similarly, a shift of the Ab function to the right through monetary or fiscal 
expansion results in a bof and current-account deficit. This is illustrated in 
Figure 11.1(b), where y 0 < A 2 /P so that CA = Py - A < 0. There is a reserve 
loss and high-powered money falls. In the absence of sterilisation, the money 
supply falls and this shifts the Ab curve to the left. The money supply continues 
to decline until the Ab curve has shifted back to Ab e in Figure 11.1(b). Absorp¬ 
tion is then once more equal to the unchanged level of income, so that the bof 
and current accounts become zero. In this model, as in the monetary model 
under fixed exchange rates, monetary policy is powerless to alter the money 
supply in the long run unless the central bank continuously sterilises the change 
in reserves. Here monetary policy has the same effect on the bof as in our 
monetary mode! under fixed exchange rates. 


Fiscal policy and crowding out under fixed 
exchange rates 

In the very short run fiscal expansion increases absorption. If absorption and 
income had previously been equal, as in Figure 11.1(b), then the fiscal expan¬ 
sion leads to a current-account and bof deficit as y is not affected by changes 
in domestic absorption, except over the time that it takes to trade flows to 
adjust to these changes. The money stock contracts as a result of the bof 
deficit and interest rates rise as P and y are fixed. Consequently investment 
falls. As in the neoclassical ISLM model, fiscal expansion crowds out invest¬ 
ment. In the case of an increase in government expenditure, G, not being 
financed by an increase in taxes, then in the very short run AG = -Abof. The 
resulting decline in the money stock shifts absorption back to Ab e in Figure 
11.1(b), through the impact ot higher interest rates on investment expenditure. 
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In the new final equilibrium investment spending decreases by an amount equal 
to the initial increase in government expenditure, AG, as interest rates and real 
money balances have no direct effect on consumption. Here an increase in 
government expenditure on goods and services leads to a complete crowding 
out of an equal amount of investment. 


Money wages and employment 

In the small-economy model the law of one price eliminates the possibility of 
unemployment being due to an inadequate level of aggregate demand since 
more output could be sold at the existing price level to the rest of the world. 
Unemployment is due to an inappropriate level of money (and therefore real 
wages) that makes it unprofitable for firms to expand output. This is illustrated 
in Figure 11.2. Here a fall in money wages from W 0 to W t leads to a shift in 
the aggregate supply function from AS(W 0 ) to AS(Wi). Output expands as 
additional output can now be sold at a profit due to the fall in costs. Income 
rises toy;, increasing consumption and therefore absorption. This shifts th eAb 
function from Ad 0 to Ab x . As the mpc is less than 1.0, absorption initially rises 
by less than income. A current-account surplus equal to bof therefore 
develops, the surplus increases the money supply so there is a continued shift to 
the right in the Ab function until absorption becomes equal to the new level of 
income at y j. 

An increase in money wages, the exchange rate and foreign price level being 
fixed, has the opposite effect on income and employment, both of which must 
fall. Therefore, in a Keynesian open economy where the law of one price holds 
and involuntary unemployment exists, wage cuts will bring about an increase in 
output and employment. Unemployment is due to inappropriate money wages. 
The political unpalatability of this message has stimulated some empirical work 
aiming to provide evidence that markets are imperfect and the law of one price 
does not hold (see Kravis and Lipsey [12]). 



FIGURE i 1.2 Effect of a fall in money wages on real income 
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Devaluation , the current account and employment 

In this model a devaluation increases output and employment, provided that 
there is no real wage resistance. Here any involuntary unemployment (in the 
sense defined by Keynes) must be due to an inappropriately high money wage 
rate, IV 0 , in relation to the foreign price level, Pf and the fixed exchange rate, e. 
Hence the real wage rate is too high for full employment. A devaluation raises 
the domestic price level, lowers the real wage and makes it profitable for 
employers to increase output and employment. This is illustrated in Figure 

11.3, where a fail in the exchange rate shifts the aggregate demand schedule 
upwards from AD 0 to AD X . The rise in the domestic price level causes a move¬ 
ment along the aggregate supply function from y 0 toy;. However, because of 
adjustment lags, the movement from the old to the new equilibrium may not be 
monotonic (that is, always in the same direction). 

The absorption function initially shifts to the right to Ab , in Figure 11.3 due 
to a higher level of consumption brought about by the rise in income due to 
devaluation. As the mpc is less than 1.0, the rise in absorption must be less than 
the increase in income and so a current-account and 30F surplus develops. This 
increases the domestic money supply (due to the impact of increased foreign 
reserves on H) and the Ab function shifts further to the right to Ab e in Figure 

11.3. In this final equilibrium position domestic absorption is equal once more 
to domestic income and the current account and bof are again zero. The level 
of income is higher as a lower real wage rate makes it profitable to employ 
more workers. Real wage resistance would prevent the income expansion, but 
would not prevent a temporary balance-of-payments surplus as real money 
balances will fall because of the devaluation and the resulting rise in interest 
rates will cut absorption. 

A rise in the foreign price level will raise the domestic price level and have 
exactly the same effect, on domestic output, the balance of payments and 
ultimately on the money stock as a devaluation. The ‘law of one price 5 
Keynesian economy under a fixed exchange rate has the same predictions with 



Figure 11.3 Devaluation and real income where e 0 > e { 
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respect to the effects of monetary policy, devaluation and foreign price changes 
as our earlier monetary model. Monetary models which do not include the law 
of one price have similar predictions (see Rodriguez in Frenkel and Johnson 
11 j). In our Keynesian model devaluation improves the balance of payments, 
but if it starts from a position of equality between domestic absorption and 
income the improvement in the current account and bof is only temporary. 
The balance-of-payments surplus disappears as money stocks increase. The 
difference between the results of this model and the Keynesian model of 
Chapter 7 is that the latter neglects changes in asset stocks brought about by a 
balance-of-payments surplus. Therefore, there is no further increase in 
domestic expenditure in relation to income due either to increases in wealth or 
to increases in the money stock. 


Flexible exchange rates and the ‘law of one price’ 

Keynesian model 

In our model a clean float implies a zero current account and bof and hence 
continuous equality between domestic absorption and domestic income. 
Monetary and fiscal policy now regain some influence on real income because 
they affect the exchange rate. This in turn alters the domestic price level and so 
changes the real wage and the profitability of production. 

The impact of an expansionary fiscal or monetary policy under flexible 
exchange rates is illustrated in Figure 11,3. The expansionary policy increases 
domestic absorption and so shifts the AB function from Ab 0 to Ab x . Conse¬ 
quently Py is less than A and the resulting incipient current-account and bof 
deficits lower the exchange rate. The domestic price level therefore rises and the 
aggregate demand curve, AD 0 , starts shifting upwards. The rise in price, 
accompanied by a constant money wage level, lowers the real wage rate and so 
increases the amount of output supplied as the AD function moves up the AS 
schedule. 

Domestic absorption is subject to two opposing influences. The rise in prices 
reduces real balances and so has a depressing influence on absorption, while 
the rise in real income increases absorption. Consequently there is a further 
shift to the right in Ab but by less than the increase in income. As a result the 
AD schedule shifts up further. The process comes to an end once income is 
again equal to absorption. In Figure 11.3 this occurs where Ab e intersects AD\ 
and real output has risen from y 0 to y v The exchange rate has stabilised and 
the foreign exchange market returns to long-run equilibrium. A contractionary 
monetary or fiscal policy has the opposite effect on absorption, the exchange 
rate, the price level and income. 

Under flexible exchange rates in our model an increase in the money stock 
will lead to a depreciation of the exchange rate. A contractionary monetary 
policy will lead to an exchange appreciation. These results are consistent 
with those obtained by the monetary approach and the Mundell—Fleming 
model. 
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11.4 Policy implications of a small open economy model 

After studying section II it is evident that the Keynesian policy conclusions 
derived in section I for a closed economy need to be modified when applied to 
an open economy. A fixed exchange rate imposes a further constraint on 
demand-management policies because any ensuing bof deficit cannot be 
financed indefinitely. An additional constraint exists If the monetary effects of 
bof imbalances cannot be sterilised, for then government policy cannot affect 
the level of aggregate demand except in the short run. Hence the ability to 
sterilise bof imbalances is vital to the success of Keynesian policies. Under 
flexible exchange rates expansionary monetary and fiscal policy in a 
Keynesian-neoclassical synthesis model can only expand real output if the 
exchange rate depreciates, and this is consistent with a reduction in the real 
wage. The same is true of a devaluation. 

Thus in an open economy with a freely floating exchange rate, a Keynesian 
aggregate supply function is sufficient to ensure the efficacy of expansionary 
demand-management policies. Under a fixed exchange rate the ability to 
sterilise the monetary effects of bof imbalances is an additional requirement, 
otherwise the level of effective demand cannot be affected by government 
action except in the short run. 


Appendix: general Keynesian model under the law of one price 
Goods market 


A C 1 G 
P~ P ' P P 


— = a + ci v 
P \ 




G 



T 

— = tv 
P ' 

yP = A + CA 


(0 < c < 1) 



domestic absorption 

consumption function 

investment function 

government expenditure 

tax function 

income equals expenditure 


(11A.1) 


(ilA.2) 


(1IA.3) 

(11A.4) 


(11A.5) 
(11A.6) 
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P=-Pf- 

e 

law of one price 

(11A.7) 

Money market 

M D = Pf(y , 0 {f t < 0; f y > 0) 

demand for money 

(11A.8) 

M s = mH 

supply of money 

(11A.9) 

M D = M s = M 

equilibrium condition 

(11 A. 10) 

dH 

- = CA 

dt 

change in high-powered money 

(11A.11) 

dM s 

-= mCA 

dt 

change in money supply (11 A. 12) 


Production function 

v = 0(L, K, T e ) (Q l > 0) production function (11 A. 13) 

. tW s 

L = —j (<§>/? <0) demand for labour (11A.14) 

W — fixed money wage assumption (11A.15) 

L d — L involuntary unemployment (11A.16) 

In the above model A is absorption, C is consumption, 1 is investment, G is 
direct government expenditure on goods and services, T is taxation, CA is the 
balance on current account, P is the price level, M° is the demand for money, 
M s is the supply of money, M is money and W is the domestic wage rate. All 
of these are in nominal terms in domestic currency. The domestic rate of 
interest is i and y is domestic real income. In terms of foreign currency we have 
Pf the foreign price level, and e, the fixed exchange rate, giving the price of one 
unit of domestic currency in terms of foreign currency. 

G o and W 0 are exogenously determined, while over the short run the 
domestic capital stock, K, and technical change, T e , are also fixed. We are 
assuming that payments for current international transactions can be made 
freely, but capital flows are subject to control and are prohibited. Therefore, 
the bof is equal to the current account and it is not sterilised. 

Ail the results in section 11.3 are derived from this model. The model can be 
given a more monetarist flavour by assuming that real balances have a direct 
positive effect on consumption and investment expenditures. 
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Section III contains a chapter on each of the two major components of 
aggregate demand: consumption and investment The micro foundations of the 
two expenditure functions are examined. By considering the time horizon over 
which consumption and investment are planned, both forms of expenditure are 
shown to depend on expectations about the future values of their determinants. 
These expectations are in turn influenced by the past values of these variables. 
Dynamic analysis is required when consumption and investment depend on 
lagged values of their determinants. Chapter 14 shows how models made up of 
lagged consumption and investment functions can generate cycles in national 
output. Chapter 15 considers how the long-run analysis of saving and invest¬ 
ment provides models of long-run growth in national output. 






Aggregate consumption is the largest component of aggregate demand. It is 
therefore important for the implementation of Keynesian economic policy to be 
able to predict consumption reasonably well. So it is not surprising that 
aggregate consumption theory is a major area of macroeconomic research. 


12,1 The definition of consumption 

To start with we need to be clear as to what the term Consumption’ means. 
Expenditure on a certain quantity of a commodity per period of time is distinct 
from actually using that commodity and so enjoying a flow of services from it. 
The term ‘consumption’ should be reserved for the using up of the services 
yielded by a good, while the act of purchasing it is ‘consumer expenditure’. 
Goods vary in the length of time over which they yield services. For some, such 
as a restaurant meal or a bus journey, the length of time over which the com¬ 
modity is enjoyed is quite short and occurs around the same instant of time as 
the purchase. Other goods such as motor-cars, refrigerators and the like yield 
services over a number of years. Goods which yield their services over a 
relatively short period are referred to as non-durables whereas goods which 
yield services to households over a number of years are known as consumer 
durables . The distinction between the two cannot be made precise: it depends 
on the definition of what is a ‘short’ period of time and on how long a good 
yields services to a particular consumer. For a fashion-conscious wearer, 
clothes are a non-durable, for others they can last longer than a car. 
Nevertheless, clothes are defined in official statistics as non-durables. Over a 
period of time, such as a year, consumption, in the sense of the derivation of 
utility from goods and services, is made up of the purchase of non-durable 
goods and services plus the depreciation of the existing stock of consumer 
durable goods. Consumer expenditure is the purchase of consumer non¬ 
durables and services and of new consumer durables. Expenditure on con¬ 
sumer durables forms part of aggregate demand for currently produced output, 
whereas the services yielded by the existing stock of durables do not. The 
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expectation of obtaining such services is, however, a determinant of ! 
expenditure on consumer durables. The distinction between consumption and I 
consumer expenditure is an extremely important one. Their actual numerical 1 
values will be different in a non-stationary economy and the determinants of 1 
expenditure on durables will be differentiated from those which determine the 1 
rate of using up durable goods. I 

A consumer durable is really an investment good since it is purchased in j 

order to obtain a flow of future services. The usual distinction between I 

purchasing consumer durables and investment relates to the types of economic 1 

agent involved. In the national income accounts a car owned by a company I 

and a washing-machine owned by a launderette are capital goods, but are con- I 

sumer goods if owned by a household, which is taken to be a non-productive f 

unit, in the sense that it does not use these goods to produce services which are f 

sold on a market. The same is true of goods which yield up their services j 

quickly. Ice-cream in a shop’s freezer is a capital good as it is part of the shop’s | 

inventory, but once purchased by a customer it becomes a consumer good, I 

even if it remains in her freezer. In principle, the purchase of any good which is j 

expected to yield services at some future date is an act of investment. In official ! 

statistics the term ‘investment’ is reserved for the purchase of a capital good f 

(that is, one that will be used in the future) when it is done by a ‘firm’ with the I 

intention of selling future services or goods produced by the capital good on a j 

market. We have no distinct word to describe household investment in goods f 

which will yield future services to the household and which are not traded on a | 

market. Such purchases are normally classified as consumer expenditure on I 

durables and so are included as part of total consumer expenditure even though I 

they are essentially acts of investment. | 

When examining the determinants of the desire to purchase both capital and j 

consumer goods, one must necessarily analyse the relevant decision-unit’s J 

behaviour over time. The present value of the expected future services of the I 

good has to be compared with the purchase price of the good, both in deciding j 

whether the good is worth buying in the first place, or, if already possessed, J 

whether it is worth replacing. Thus the existing stock of goods and the type and \ 

time profile of the services they are expected to yield will affect current 
purchase of the good. The size of the existing stock of a consumer durable 
exerts a disincentive effect on the desire to purchase additional units of that 
good. Thus past decisions to purchase influence current decisions. This will 
also be the case for habit-forming goods such as drink and tobacco: past enjoy¬ 
ment of the commodity exerts a positive effect on current purchasing pians. 

Households may allocate their current period’s income to current or to 
future consumer purchases, the latter decision being known as saving. The act 
of saving is simply the act of not consuming current income. The most 
important motive for saving is the postponement of consumption in order to 
enjoy it at some future date, either directly oneself or through one’s heirs. 

The decision to spend current income on current consumer purchases 
necessarily involves some consideration of one’s future consumption plans. 

Thus Keynes’s dictum that ‘consumption - to repeat the obvious - is the sole 
end object of all economic activity’ (The General Theory , p. 104) is the central 
theme of the interrelationships among economic decision-units at the macro 


level. Consumption plans, saving plans and investment plans all involve 
economic decision-units in activities which are intended to obtain as much 
satisfaction as is possible from consuming the services of commodities over 
some time horizon. 


12,2 The absolute income hypothesis 

The aggregate consumption function is a core element in the Keynesian theory 
of income determination. In The General Theory Keynes gave primary 
importance to disposable national income as the chief determinant of aggregate 
consumption. He also made a priori assumptions about the form of the 
relationship between consumption and income. For a household, and hence for 
the economy as a whole, consumption as a proportion of income (the average 
propensity to consume) was assumed to decline as income rises. The basic 
form of the early Keynesians’ consumption function is that current consump¬ 
tion depends on current income: 

c t = a + bY t (12.1) 

The hypothesis that consumption is a function of current income, whether the 
relationship is linear or non-linear, is known as the absolute income hypothesis. 
Equation 12.1 is a linear consumption function since b , the marginal propensity 
to consume (mpc) is constant. A further feature of this consumption function is 
that it is non-proportional: the average propensity to consume (apc) = C/Y = 
a/Y + b declines as Y increases (since the a/Y term falls). A linear non¬ 
proportional consumption function, C = a + bY, is graphed in Figure 12.1(a). 
If the mpc falls as income rises, then the consumption function is non-iinear, as 
shown by the graph of C = f{y) in Figure 12.1(b). 


Confronting the empirical evidence 


The consumption function was one of the first economic relationships to be 
estimated in the 1940s by the then recently developed techniques of 


(a) A typical time-series short-run 
consumption function in relation 
to the long-run consumption function 



(b) A typical cross-section consumption 
function in relation to the long-run 
aggregate consumption function 



FIGURE 12.1 Proportional and non-proportionai consumption functions 
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econometrics. As with most economic relationships two types of data, cross- 
section and time-series data, are available for testing the consumption function. 
Cross-section data are provided by sampling households to obtain information 
for a particular time period on their consumption expenditure, disposable 
income and other relevant explanatory variables such as family composition by 
age and sex, and social class. Such budget studies have shown that the average 
propensity to consume does decline with income and typically that low-income 
households dissave. There is also evidence that consumption functions fitted to 
budget-study data tend to be non-linear, as depicted by the curved consump¬ 
tion function in Figure 12.1(b). 

The first time-series data to become available were those for the USA for the 
years 1929-41. These short-run time-series data produced linear non- 
proportional consumption functions. On the basis of such regression equations, 
American economists at the end of the Second World War attempted to 
forecast post-war consumption, and concluded that unless a high level of 
government expenditure continued aggregate demand would be insufficient to- 
maintain full employment. In the event American post-war consumption was 
considerably greater than had been predicted by many economists and it 
appeared that the whole pre-war consumption function must have shifted 
upwards. 

In 1946 Kuznets fl | published long-run time-series data for the USA which 
showed that the long-run apc had not fallen as national income had increased, 
but was on the whole quite stable, and maintained a long-run average of 
around 0.84-0.89, only rising to above 0.89 when national income fell in the 
decade 1929 —j 8. From Kuzrrets’s data is obtained a long-run consumption 
1 unction such that the long-run apc and mpc are both constant and equal to k. 

Tnis type of consumption function is known as a proportional one and is 
written 

C = kY (12.2) 

So although the early empirical work showed that budget study data and 
short-run time-series data supported the absolute income hypothesis and 
Keynes’s presumption that the apc falls as income rises, the long-run data con¬ 
flicted with these conclusions. Empirical studies show that the long-run mpc is 
considerably higher than the short-run mpc. In addition, long-run consumption 
functions are much more stable than short-run consumption-income 
relationships. 

An examination of the UK time-series data for consumption and disposable 
income reveals quite clearly the erratic nature of the quarterly con¬ 
sumption-income relationship in contrast to the much more stable long-term 
relationship. Consumption has a distinct quarterly behavioural pattern: con¬ 
sumption is lowest in the first quarter of the year and rises steadily in each 
quarter, reaching its highest level of the year in the last quarter. Income, 
however, does not display such a quarterly pattern. Hence the apc rises from a 
relatively low level in the first quarter of the year to a higher level in the last 
quarter. 

When the seasonal variation is removed by subtracting consumption in the 
fth quarter of year /—I from consumption in the same z’th quarter of year t , 
and doing the same for income, consumption is shown to be less variable than 
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19581960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 
Figure 12.2 Four-quarter changes in the consumption of non-durables and services 
and in disposable income. United Kingdom, 1958-80 
Source: various issues of Economic Trends. 


income on a quarterly basis. This is shown in Figure 12.2, which reveals that 
quarterly changes in current income will be a poor explanatory variable for 
quarterly changes in consumption. 

Although the apc displays a distinct quarterly pattern, its average value over 
the year does not vary much from year to year. There is, however, now 
evidence that the apc has declined secularly over the post-war period, from 
0.99 in the late 1940s to 0.85 by 1979—80. This decline was not so evident in 
the 1960s, when the apc remained reasonably stable at around 0.92. Thus the 
belief that the long-run apc is constant, which first stemmed from Kuznets’s 
US study, is no longer held generally. Later in this chapter we shall examine the 
various explanations put forward for the rising savings—income ratio. 

The evidence on consumption reported so far reveals that, while there 
appears to be some stable relationship between consumption and income over 
the long run, in the short run current income alone offers a poor explanation of 
consumption behaviour. The inadequacy of the absolute income hypothesis 
was evident by the start of the 1950s and stimulated the search for alternative 
theories. Two closely related theories, the permanent income hypothesis (pih) 
and the life-cycle hypothesis (lch) have become generally accepted as the most 
useful line of approach. Both are concerned with analysing the household’s 
choice of consumption and saving over a long time horizon. Since both 
hypotheses deal with intertemporal choice we shall now outline their common 
theoretical background. 


12.3 Intertemporal choice 

The intertemporal nature of consumption choice at the micro level of the 
household will be treated more formally, using analysis that originated in the 
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work of Irving Fisher (see |2j and [31). Assuming that consumption is the 
ultimate purpose of all economic activity, household utility is taken to be a 
function of the time profile of its consumption, in the sense of the enjoyment of 
services which commodities provide: 

U=f(C 0 ,C l ,C 2 ,...,C„) (12.3) 

where C t (t — 0, N) is real consumption in year t. 

The household is assumed to choose that time profile of consumption which 
maximises its utility, subject to the constraint imposed by the household’s 
wealth, where wealth is the present value of future income from both human 
and non-human sources. Conceptually the present value of the future flow of 
services of goods owned by the household are included in this measure of 
wealth: 

v, y 2 y N 

W~y o +“ (t = 0,..., AO (12.4) 

1 + / (1 + /) ( 1+0 

where 

y t — disposable income in period /1 
W — wealth > in real terms 

/ = market rate of interest J 

In this basic model of household consumption, decision-making conditions of 
certainty are assumed to prevail: that is, future income in each of the future 
years and the future market rate of interest are assumed to be known with a 
100 per cent probability. The capital market is assumed to be perfectly com¬ 
petitive, so that the household can borrow or lend at the going market rate of 
interest as much as it wants, without affecting that rate. Transactions costs 
involved in borrowing and lending activities are taken to be zero. 

Given the above assumptions we start by simplifying even further and con¬ 
sider the problem of intertemporal choice over two periods, the present and the 
next period, which can be called the future: 

U=f(C 0 , C,) utility function 1 (12,3a) 

W — y 0 + y\I{\ + i) wealth constraint (12.4a) 

C 0 + Cj/(/+ 1 )= W (12.5) 

Equation 12.5 gives the condition that the present value of consumption equals 
wealth on the assumption that all the income is spent over the two time periods. 
Rearranging equation 12.5 we get 

C j = W(1 + i ) — C 0 (l + 0 (12.6) 

which is the equation of the budget line AB in Figure 12.3. This is the con¬ 
straint subject to which utility is maximised. The slope of AB is -{1 + 0 and its 

fit is assumed that dU/dC 0 > 0, dU/dC x > 0 and that d 2 U/dC\ < 0, d 1 Uid 2 C { < 0. 
This is required to fulfil the second-order conditions for a maximum. 
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position is determined by the size of W. For utility to remain constant it is 
necessary that the first-order total differential of equation 12.3a be set equal to 
zero, i.e. 


dU dU 

dU =- dC Q + - dC, = 0 

dC 0 dC, 


(12.7) 


Equation (12.7) is the equation of movements along a particular indifference 
curve, for instance U ,, which shows the various combinations of consumption 
in the present and consumption in the future which yield the same level of 
utility. In Figure 12.3 we see that U ( is the highest indifference curve, or level 
of utility attainable given wealth constraint AB. Therefore, utility is maximised 
by choosing CC 0 ‘ consumption for the present and OC ( consumption for the 
future period. 

The slope of the indifference curve is given by rearranging 12.7: 


o 

5 U 

j 5 U 

II 

o 

o 

5 Cj 

5 C, 


(12.7a) 


This states that the marginal rate of substitution between present and future 
consumption equals the ratio of the marginal utility of present consumption to 
the marginal utility of future consumption, all along the indifference curve. 
Utility is maximised subject to the wealth constraint when the marginal rate of 
substitution of present for future consumption, which is determined by the 
household’s preferences, equals the rate at which future consumption can be 
transformed into present consumption, which is given by the market rate of 
interest. This can be seen by differentiating the wealth constraint equation 
(12.6) so that 

dCfdCo — —(I + /) (12.6a) 

When utility is maximised subject to the wealth constraint equation 12.6a is set 



Figure 12.3 Intertemporal consumption choice 
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d(f 
dC o 



'5U 
5 C~ x 


( 12 . 8 ) 


There are many combinations of present and future income that will give the 
wealth constraint imposed by budget line AB. Two of the combinations, y J 0 , y\ 
and j-’o , are shown in Figure 12.3. In the case of income stream y J 0 , y\, utility is 
maximised by consuming less than current income in the present, and thus by 
consuming more than the next period’s income in the future. This time profile 
of consumption and income is Financed by saving out of current income an 
amount equal to the distance between C 0 ' and Vq, and investing it at the market 
rate of interest, which converts it into an amount equal to the distance y\C /, 
which is exactly equal to the amount by which the future period’s consumption 
exceeds the period’s initially given income of y\. In the case of income stream 
Tco >’i ’ utility is maximised by consuming more than current income in the 
present, and consuming less than the income which will accrue in the 
next period. This is financed by borrowing an amount equal to the distance 
VqCq, on which the market rate of interest, /, must be paid. The sum which 
must be repaid next period is y$C <j(l + ;), which equals the distance 
which is exactly equal to the extent to which next period’s income, yf, exceeds 
next period’s planned consumption, C/. 

From this analysis one can deduce that, given this type of household 
oehaviour, current household consumption plans depend not only on current 
income but also on the future expected income stream, the market rate of 
interest at which this income stream is discounted and the time preference of 
the consumer. A further important deduction is that the decision to save is 
inherently linked with the consumption decision, since the decision to save out 
of current income is a decision to postpone consumption, whereas dissaving 
involves consuming in the present at the expense of future consumption. The 
act of saving in the current period is the execution of a decision to postpone 
consumption; it does not indicate anything about the household’s proposed 
timing of future consumption. Once we consider a world of uncertainty, the 
household is no longer sure of the exact timing or volume of its future income 
stream. Such uncertainty extends to the timing and volume of the future con¬ 
sumption stream. Saving then serves as a means of accumulating assets that 
will allow the household to release its consumption plans from closely following 
the time profile of income. 

At the aggregate level, consumption will be affected by the distribution of 
households with respect to time preference and also with respect to income if 
the marginal propensity to consume out of disposable income differs among 
households. 


12.4 The permanent income hypothesis 

The permanent income hypothesis (pih) of Milton Friedman [4] is based 
explicitly on the theory of intertemporal choice discussed in section 12.3, On 
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the assumption that consumers take account of future income and future con¬ 
sumption possibilities when planning current consumption, changes in current 
income, which Friedman terms measured income , will only affect current con¬ 
sumption by way of resulting changes in wealth. In a world of certainty, per¬ 
manent income is the return on the household’s human and non-human wealth. 
The household’s wealth is the present value of the future flow of income, which 
is expected by the household to be variable from year to year. The household’s 
wealth is given by equation 12.4: 

N y 

- wealth constraint (12.4) 

/=«(■!+O' 


where W is wealth, Y t is income year t and / is the rate of interest. 

The same level of wealth could be attained by receiving a constant annual 
annuity, A. Then 



N y N 

D_li— = I 

/-! (1 + /)' 1 


A 

(1 + i) 1 


(12.9) 


The annuity A is that constant annual sum which, if paid out over each of the 
future years of the actual expected income stream, would have the same 
present value as that income stream. The annuity A is termed ‘p errnaneri l 
income’. It is directly related to wealth, as can be shown by manipulating equa¬ 
tion 12.9: 



(12.9a) 


Therefore 


A — iW f 1 - /-— 

L \ 1 + / 

lim A = iW 

co 

Assuming an infinite time horizon, permanent income, A, is the stock of 
wealth multiplied by the interest rate, or annual return on wealth. Thus per¬ 
manent income is the amount that can be consumed annually while leaving the 
stock of wealth intact. 

Once uncertainty is introduced into the analysis, both the household future 
income stream and future interest rate depend on the household’s expectations, 
and the concept of permanent income is less clearly defined. We think of it as 
that part of a household’s measured income which is regarded as stable and as 
reflecting the household’s income expectations. The difference between 
measured and permanent income, which may be positive or negative, is called 
by Friedman transitory income and occurs due to temporary and 
unanticipated changes in current income: 



d m 


y P + y-r 


( 12 . 12 ) 
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Whereis measured income, y,, is permanent income, y r is transitory income 

the semcrofITri' 5 COns , llmpt “ n ’ deflned to the act of consuming 

relatTnnS h ? ’ '? planned on the basis of Permanent income and that the 

iationsnip between the two variables is proportional, i.e. 

C ~ ky ” (12.13) 

The coefficient of proportionality, k, which is the ‘true’ underlying mpc and 

decision SS 4r, t0 , de f end ° n th ° se factors which affect the household’s saving 
dec,Sion. These factors are household preferences, the nature of thf 

uncertainties facing the household (an example of which is the extent of state 

wel are prov.s.ons), the rate of interest and the ratio of human to non human 

wealth. Human wealth is the present value of future income that people expect 

™ US ' nS r thelr personal skll,s and labour. Non-human wealth is the 
present value of income obtained from financial and capital assets The 
particular uncertainties attached to labour income make it more difficult to 
borrow using human rather than non-human wealth as secuntv Thus the 
h,gher the ratio of human to non-human wealth, the greaterlslhe mcentive to 
save and acquire non-human wealth. 

Since the permanent and transitory components of income are unobservable 
the proportionality hypothesis cannot be refuted by an appeal to the facts’ 
unless the model is further specified. It is therefore assumed that zero correla 
dons hold between ,, and y T , and y T and C. The last assumptionmeansany 
positive transitory income is not spent on consumption but is saved Savina is 
defined to include investment in consumer durables as well as in financial 
assets and capital goods. Thus, consumption refers purely to the using un of 
goods by enjoying their services. These assumptions mean that any changes in 
ensured income mil only affect current consumption if they cause the house¬ 
hold to alter its estimate of permanent income . 

Cross-section analysis 

Friedman’s proportionality hypothesis, C = ky„, applies both to aggregate 

the pTTA a " d , h °“ sehold “"sumption functions. We shall first discuss how 
nf ih econCiles the constancy of the long-run aggregate apc with the decline 
of the cross-section apc with household income. Cross-section studies regress 

fonowTng tvne 8 of d C ° nSUn,ption on t0 measured household income using the 
roiiowmg type of regression equation: 

C — a bv 

y ” (12.14) 

where b is an estimate of the cross-section mpc. According to the pih, changes 

^“zrchr oniy to changes in permanem henpa —p- 

ion will only change in response to changes in measured income to the extent 
at previously unanticipated changes in measured income are regarded as per- 

measured^rc Xtos m f h teS h f Pe ™ anent ‘ nCOme t0 be revised ' Therefore, the 
measured mpc (that is, the change in current consumption due to a change in 

consu U m D tion C r1 W '“ h" Sma ' ler tha " the ‘ trUe ’ Mrc ’ k < which is the change ® 
consumption due to a change in permanent income. This is because movements 
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in measured income are greater than the corresponding movements in per¬ 
manent income, while the changes in consumption are due to changes in per¬ 
manent income. Since the measured mpc is b — AC/Ay m while k = AC/Ai 
and A y m > Ay,,, b is biased downwards in relation to the ‘true’ mpc, k. (For 
proof of this see Friedman [4J pp. 31-7.) 


Time-series analysis 

The pih can also be used to reconcile the time-series observations on short- and 
long-run consumption functions over the trade cycle. Transitory income will be 
negative in the recession and positive at the peak, thus the higher apcs recorded 
in the depression years of the 1930s relative to the secular apc for the USA can 
be explained by relating consumption in that period tc a level of permanent 
income which was larger than measured income. Similarly, the lower apcs of 
the Second World War years can be explained in terms of positive transitory 
income and negative transitory consumption then existing. 

The shorter the time period over which data are taken, the greater one would 
expect to be the variability in aggregate measured income attributable to 
transitory income, and thus the greater the downward bias found in estimates 
of the mpc obtained by regressing measured consumption on measured income. 
The tendency for the estimated mpc to be smaller the shorter the time period of 
the regression is confirmed by an examination of the US data (Friedman [4 j 
p. 16) and is consistent with the results obtained for post-war UK data (Fried¬ 
man [4] p. 12). 

One difficulty with testing the pih is that permanent income is unobservable: 
it depends on people’s expectations of their future income. Hence any testable 
form of the pih has to contain some process whereby expectations are 
generated. Friedman [4] assumed that expectations of future income are 
formed on the basis of current and past levels of income. He used the adaptive 
expectations hypothesis , which assumes that estimates of the expected variable 
(permanent income in this case) are revised when differences are observed 
between the expectations that were held about the variable and the actual value 
that the variable takes. Hence 

y P t - y P t-i = X(y t - y„ M ) (12.15) 

Equation 12.15 shows that estimates of permanent income are changed when a 
discrepancy occurs between measured income, y t , and the permanent income 
which was expected in the previous period to exist in the present period, y pt _ x . 
The coefficient of adjustment, X, lies between 0 and 1, since the proportion of 
the difference between permanent and measured income which is due to 
transitory income will not cause ideas about permanent income to be adjusted. 

Rearranging equation 12.15 we obtain 

y P t = (1 - tyy p( -1 + Xy t (12.16) 

If we iterate equation 12.16 backwards in time, we obtain current permanent 
income as a distributed function of past values of measured income. This type 
of equation is known as a distributed lagi function: 
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VpM 0 X)y pt _ 2 + Xy ! _ l (12.16i) 

-V 2 = 0 - X)y pt _ 3 + Xy,_ 2 (32.1611) 

y P t-N = (1 X)y pt _ N _ { + Xy ( _ N (l2A6n) 

Substitute equation 12.16i into equation 12,16 to obtain 

Xpt = (1 - L)[(l - X)y p( _ 2 + Xy,_ t ] + Xy t (12.17) 

Then substitute 12.16ii into 12.17 to obtain 

y pt = 0 ^) 2 [(l - A,)v pj ._ 3 + Xy t _ 2 ] + 7.(1 - X)y l _ 1 + Xy ( (12.18) 

The process is repeated by successively substituting equation 12 A6n into 
LZAbn- 1 and so on until we obtain 


y pt-N (1 T.)y pt ~ N _, + Xy t _ N 

Substitute equation 12.16i into equation 12,16 to obtain 
Xpt = (1 - L)[(l - X)y pt _ 2 + 3,y M ] + Xy t 
Then substitute 12.16ii into 12.17 to obtain 

y pt — (1 A) 2 [(l - A.)y p ,_ 3 + Xy r _ 2 ] + X(1 - X)y t _ } + Xy t 


y p! = (1 - X) N+l y pt _ N _ { + X Z (1 - X) n y t _„ 

n=0 


(12.19) 


^ ^ anc ^ terrn ^ - X) N+[ y N _ { approaches zero and 

drops out of equation 12.19. 

Equation 12.19 is an example of a geometrically declining distributed lag 

function since the weight (1 - A.)" gets smaller with time as n gets larger. ThiS 

m ? an ! P i aSt II2C0me has less influence on permanent income as time is 
extended backwards. 

Using Friedman’s proportionality hypothesis 

Ct = ky *' (12.13) 

Substituting equation 12.19 into equation 12.13 we obtain 


C f &A.uE(l X) n y { _ n (12.20) 

A distributed lag function, such as equation 12.20, presents estimating 
problems because it contains many past values of the dependent variable which 
will be related to each other. The Koyck [5] transformation is a well-known 
method of simplifying geometrically declining distributed lag functions. This is 
done by first lagging, equation 12.20 by one period, i.e. 


Ct -1 — kX Z (1 - X) n y t _ n _ i , 

n=0 


Equation 12.21 is then multiplied by 1-7. to give 

GO 

(1 - 7,)C,_j = kX Z (1 - 

n=0 

Equation 12,22 is subtracted from equation 12.20: 

C t = kX\y t + (1 - + (1 - Xfy^ + ... + (1 - X) N y^ 


( 12 . 21 ) 


( 12 . 22 ) 


( 12 . 20 ) 
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(1 - X) C,_, = kX f(l - X)y t _ { + (1 - X) 2 y t _ 2 + ... + (1 - X) N y s _ H \ 

( 12 . 22 ) 

C t ~ (1 — X)C t _i = kXy t (12.23) 

C t = kXy t + (1 - X)C t _ l (12.24) 

The dependent variable, C t , is a function of the independent variable and of 
itself Jagged one period. The short-run marginal propensity to consume is 
obtained by differentiating consumption with respect to current income. Hence 

short-run mpc = dCJdy. = kX 

In the long run consumption will be fully adjusted to permanent income, and in 
static equilibrium will maintain the same value from one period to another. 
This condition gives 

C t = C f _, = C (12.25) 

Substituting equation 12.25 into 12.24 we obtain the long-run consumption 
function with the long-run mpc equal to k , i.e. 

C = k T p (12.13) 

Since X is less than 1.0, the short-run mpc is smaller than the long-run mpc. The 
size of the short-run mpc relative to the long-run mpc depends on the speed with 
which permanent income, and hence consumption, adjusts to a change in 
current income. The lower the value ot X , the longer it takes permanent income 

to adjust to a change in current income and hence the smaller is the short-run 
mpc. 


Rational expectations 

Although it has been extensively employed in empirical work, the adaptive 
expectations hypothesis has recently come under increasing attack because it 
assumes that economic agents do not use all the information available to them 
when forming expectations (e.g. Lucas [6]). Under adaptive expectations 
economic agents only consider the past values of the variable about which they 
are forming expectations. A rational economic agent would use information 
about the expected values of the determinants of the variable in question. 
Failure to use all the available information when forming expectations would 
result in errors between the actual outcome and the prediction which could 
have been avoided. If expectations are continually formed by looking only at 
past values of the variable, then a predictable or systematic error will be 
repeatedly made and this could be detected by looking at the behaviour of the 
determinants of the variable about which expectations are being formed. But if 
agents use all the available information in forming expectations, then the error 
between the expectations and the outcome will be unsystematic. It will have no 
detectable pattern and so will be a random, independent term. If expectations 
are based on all the available information, then they are said to be rational. In 
each time period the actual value of a variable, say income, will equal its 
expected value formed in the previous period plus an independent random error 
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term. Hence 

>l - + u t (12.26) 

where 

y t = actual income in period t 

E t _fy t ) = expectations of income in period t formed in period t - 1 

u t = random error term which is independent of y and of its own past 
values (that is, E{u n y t ) = E{u t , u t _<) = 0 for all MO) 

The assumption of rational expectations will produce a different value for 
permanent income than will adaptive expectations if some future change in 
isposable income, such as that arising from a foreseeable tax change is 
known By assuming adaptive expectations- that only look backwards 8 the 

Lcompr C t h n ange !n dlsposab!e income is ignored in estimating permanent 
„ . G ‘ Ven ha£ CUrrent C0nsum P tl0n depends on permanent income, then if 
aptive expectations are assumed when expectations are in fact rational and 

The^usTof rTtfn ‘"i ' nC ° me ‘ S kn ° Wn ’ consum P tio " will be poorly predicted. 
th honal expectations in determining permanent income implies 

incomeT,! C0nsumptl0n ‘f fuI| y e *P lained in a regression equation by current 
income and consumption lagged one period: 

C, =b x y t + b 2 C t _ l + u t (12.24a) 

The addition of further lagged variables should not improve the fit of the 

estimated consumption function. This implication arises because, riven rational 

expectations, consumption in the previous period was based on all the then 

matrin M nf0rm r atl ° n ' Addltl0naJ la SS ed variables will contain no further infor- 

C ° min i available the current period, is contained 
in current income and the disturbance term 

expectations and the Koyck transformation produce the same 
regr r h ssi0n ( ,2 - 24 > aa that implied by rational expec 71 

eouaiion mf’ 6 ‘ n f r P r< ! tatlon of thc coefficients is different: b 2 (1 -X in 
expectations^ ^ "° ^ mterpreted as an ad j^tment lag as under adaptive 


12,5 The life-cycle hypothesis 

Se SiS (L T developed b y Ando, Brumberg and Modigliani 

Given that the h S h t 7/ ? ased 00 househoId utility maximising behaviour. 

te acies andaLT f haS 8 k " 0wn Ufe Span and “tends to leave no 
legacies, and also given certainty, the motive for saving is to rearrange lifetime 

the acTmulatbn of °" ‘“h ^ fUtUre income stream ' The LCH Presses 

he accumuiahon of non-human wealth as the means of achieving this aim 

Uncertainty provides an additional, related motive of saving that of protecting 

consumption plans from the effects of unexpected 

he typiCal time Profit of a lifetime income stream is one that rises in the 
r y working years, reaches a plateau in middle years and is followed by a 
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sudden decline upon retirement. To even out the time profile of lifetime con¬ 
sumption a typical household will dissave or save very little when young, save 
in the middle years and dissave upon retirement. 

It is assumed that the household’s current consumption (defined as non¬ 
durable consumption plus the rental value of consumer durables) is 
proportional to its total resources, the factor of proportionality depending on 
the interest rate used to discount future income, tastes and age of household. 
Total resources are subdivided into current income, y ( , the present value of 
future income from human sources, y E , and accumulated assets, A M , brought 
forward from the previous period. Total resources are the same as Friedman’s 
present value of all future income expected from human and non-human 
sources, which forms the basis for estimating permanent income. 

The difference between the lch and pih is one of emphasis, in that the lch is 
concerned explicitly with the role of asset accumulation and the effect of age on 
household consumption. The lch is similar to the pih, in that it assumes that 
any change in total resources, due to any of the three components, will cause a 
proportional change in planned consumption in all future periods. The apc for 
a given age group is therefore deduced to be the same for all levels of income, 
to fall with middle age and rise again upon retirement. The middle years are a 
period when income is relatively high, consumer durables have been acquired 
and there is a need to accumulate assets with which to finance consumption 
upon retirement 

The result of a change in current income on consumption depends on the 
effect of that change upon the household’s total resources. If the change is 
regarded as only temporary, it will have very little effect on current consump¬ 
tion. If the change is considered permanent it will cause expectations of income 
to be revised in the same direction. The younger is the household, the more its 
current consumption will be affected by a change in current income regarded 
as permanent, since there is a longer period over which the changed level of 
expected income will be discounted and hence a larger impact on total 
resources. 

The consumption function for each age group is assumed to be 

Cj = k T {Vj ) (12.27) 

where V ( is the total resources at time t and T indicates the age group to which 
the function applies. And 

r? =Ayf,y TE ,Al l ) (12.28) 

where y, is the current income, y E is the present value of future expected labour 
income, and are assets. Making equation 12.28 linear and substituting into 
equation 12.27 we obtain 

C, r = ctf yj + a T 2 y TB + afAl t (12.29) 

Aggregate consumption will be a weighted average (the weight IF 7 attached 
to each C 0 r being the proportion of households in age group T) of the various 
age groups’ consumption levels. If the economy were stationary (income and 
population constant over time) and certainty allowed people to fulfil their plans 
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of consuming all their assets before death, the net saving of the working pop¬ 
ulation would be exactly offset by the dissaving of the retired, given that the 
age structure of the population was constant. Goods and services not con¬ 
sumed in the current period by the savers would be transferred for consump¬ 
tion to the retired, who would finance this by selling their assets to the savers. 
Net saving would be zero, as would be net investment in a stationary economy. 
If national output is growing over time and the age structure of the population 
is constant, the savings of the working population would also be growing, since 
savings are a constant proportion of income. If the retired are living off fixed- 
interest securities, they are not sharing in the growth of national income and 
their dissaving is less than the saving of the working population. Net aggregate 
saving is positive and provides the resources needed for positive net investment, 
which is required to sustain growth. 

The aggregate consumption function is a weighted average of equation 12.29 
and is written 


C t = a x y t + a 2 y E + a 3 A M 

(12.30) 

The aggregate apc is 


c, y E -4,-, 


— — a, + a 2 — + a 2 - 

V 17 17 

(12.31) 


T/ v t " y t 

and is constant if, over time, future income is proportional to current income 
(steady growth or a stationary economy), and the net wealth-income ratio 
remains constant. Equation 12.31 can be simplified by assuming expected 
income is a function of current income, i.e. 

C, = (a } + (3a 2 )jh + a 3 A^ 

= ay t + M,-f (12.33) 

where a = a, + fia 2 . 


Cross-section analysis 

The lch reconciles the non-proportional consumption function produced by 
budget studies with the constancy of the long-run aggregate apc in a manner 
very similar to that of the pih. Cross-section regression of current consumption 
on current income will produce non-proportional consumption functions 
because the higher-income households contain a larger proportion of people 
who have recently experienced an increase in income than do the lower-income 
households. To the extent that such increases are regarded as temporary there 
will be no corresponding increase in consumption and the household’s 
observed apc will be lower than for a low-income household experiencing a 
temporary decrease in income. 
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Figure 12.4 The life-cycle hypothesis: the time-series consumption function 
Time-series analysis 

The lch also provides a reconciliation of the evidence on short-run and long- 
run consumption functions. The short-run consumption function, given by 
equation 12.33 is non-proportional, the intercept term being given by a 3 A t _ v 
As net wealth increases in a growing economy, so the short-run consumption 
function shifts up over time, as shown in Figure 12.4. 

Cyclical variations in the apc are explained in the following way. In a reces¬ 
sion, although current income falls, expected income is not much affected and 
assets can be used to sustain consumption; thus the apc rises. In the recovery 
the savings ratio rises as assets are built up to the level required to match the 
growth trend of income. 

PIH and LCH: a summary 

The pih and lch are closely related. Both are based explicitly on intertemporal 
utility-maximising behaviour by households. Although both hypotheses also 
assume that the underlying relationship between household consumption and 
permanent income is proportional, this particular assumption is not crucial to 
the validity of the basic approach. This basic approach treats the relationship 
between consumption, asset accumulation and income as the outcome of 
household planning over a long time horizon. This explains why current 
income is a poor predictor of current consumption and suggests that a measure 
of wealth or of long-term income will be a much better predictor. To the extent 
that past values of wealth or income determine current wealth or permanent 
income, then lagged values of wealth and/or income should be included in 
estimated consumption functions. 

12.6 Empirical evidence on aggregate consumption 

The most consistent result is that lagged consumption is a significant 
explanatory variable in consumption-function regression equations even when 
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the trend in the time series has been removed. However, this observation is con¬ 
sistent w,th a number of rationalisations - habit persistence, emulation of 

th^hraHHV “ n” ““!* P '" LC approach ' Using U S data. Hall [101 claims 
at the addition of lagged income to a consumption regression containing con¬ 
sumption lagged one period does not improve its explanatory power. This 
inding is consistent with the rational expectations version of the pi-lc 
hypotheses. 


The permanent income hypothesis 

in his original estimates of the pi consumption function Friedman [4] found a 

cnefrc™ r f° Ut 0 ' 9 f0r the USA - He est ‘ mat ed the adjustment 
oefficiem J, for the impact of current income on permanent income to be 

0o3, which, given a long-run mpc (k) of 0.9, gives a short-run mpc (U) of 
around 0.3. According to the pih, the greater the variability in a household’s 
measured income, the less it will revise its estimate of its permanent income 
hen its current income changes. If permanent income is not much affected by 
changes m current income, then the household’s measured apc and mpc will be 
low. A test of the pih is therefore to see whether households with variable 
incomes such as farmers, have lower measured apcs and mpcs than 
households with stable incomes. Friedman [4] and others have reported that 

Many more studies on the pih have been undertaken since Friedman’s. On 
he whole they support the general approach, namely that consumption is 
determined by some stable long-term component of income. There is much less 
confirmation of Fnedman’s other assumptions: proportionality, and the 
absence of any effect of transitory income on consumption. Although the latter 
assumption, m its original form, has been frequently refuted, a good number of 
studies have confirmed a modified version of it. A typical result is that of Dolde 
li il. The short-run mpc for consumer non-durable expenditure out of 
transitory income is positive but smaller than that out of permanent income. 

or consumer durable expenditure the short-run mpc for transitory income is 
higher than for permanent income. Quite a number of cross-section studies (for 
example, Bhalia 112J) have reported that the savings ratio rises with permanent 
income and recent time-senes data also cast doubt on the long-run constancy 
or tne apc, j 


The life-cycle hypothesis 

n ^ digliani [8] estimated a in equation 12.33 to be in the region of 

ow 6 ^ T , hC ® s . tl ! nated MPC rises t0 around 0-68-0.71 when another vari- 
e is added, which extends the expectations hypothesis to make y E depend 
upon the proportion of the labour force employed. The coefficient on wealth 
rz 3 , is estimated to be in the region 0.072-0.1. One would expect a lc consump¬ 
tion function to exhibit a smaller mpc than a pi version because the former also 
includes a wealth variable whereas in the latter the wealth effect is incorporated 
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into permanent income. A good number of studies have supported the lch by 
finding wealth, particularly liquid assets, to be a significant determinant of con¬ 
sumption. Cross-section data, such as those cited by Ando and Modigliani, 
also support the lc hypothesis regarding the behaviour of the savings-income 
ratio in relation to household age. 


Recent UK evidence 

In a thorough study of UK quarterly aggregate consumption from 1958 to 
1976 Davidson et al. [3J report the following equation as providing the best 
functional form for a consumption regression (the variables are in natural logs 
and are in real terms): 

A 4 C t = 0.49 A 4 In y t - 0.17 AjA 4 In y e 
(0.04) (0.05) 

-0.06 ln(C/y) r _ 4 + 0.01 In A A D {) r 

(0,01) (0.004) (12.34) 

R 2 = 0.71, se - 0.0067 
where 

A 4 C; = difference between consumption 1 in fth quarter of year t and the 
/th quarter of year t — 1 

A yy t — four-quarter difference in personal disposable income 
A;A 4 y f = A^, - A 4 y t _ x 

A 4 D° = dummy variable for 1968(11) when future indirect tax increases 
were known 

The interpretation of this equation is that consumers plan to spend in each 
quarter of the year the same as they spent in the equivalent quarter of the pre¬ 
vious year, modified by a proportion of the annual change in income (0.49 
A 4 In j’,) and by whether that change is a decrease or an increase in income 
(-0.17A,A 4 In yd- The negative sign on this last term means that households 
attempt to retain the previous consumption level and so temporarily increase 
their savings ratio when income rises. In addition, consumption is adjusted in 
line with a long-run proportional relationship between consumption and 
income, C = ky. This effect is captured in the InfC/y)^ term, k, the long-run 
apc and mpc, will vary with the rate of growth of income. In a stationary 
economy there is no net investment and zero aggregate saving, k is thus 1.0. 
Hence in the long run the ln(C/y) term will be zero since In 1 = 0. However, if 
the economy is growing at an equilibrium growth rate, aggregate saving must 
be positive and k must be less than 1.0. In this case In k will be negative as k is 
a positive fraction and the whole term -In k exerts a positive influence on con¬ 
sumption. The behaviour of k in relation to the growth rate of the economy is 
consistent with the lch. 

1 Consumption is defined to be expenditure on non-durables and services. 
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However, the short-run mpc is lower than the long-run one. The first-quarter 
impact of a 1 per cent increase in income is to raise consumption by 0.32 per 
cent (0.32 = 0.49 - 0.17) since the initial temporary impact of an increase in 
income is to lower the apc. This estimate of the short-run response of con¬ 
sumption to a change in current income is very similar to that of Friedman 
reported on page 215. After one quarter the temporary fall in the apc has been 
reversed so that the consumption response rises to 0.49 per cent. The model is 
constrained to have a proportional long-run income—consumption relationship 
so that there is ultimately a 1 per cent increase in consumption following a 
1 per cent increase in income. 1 


The impact of inflation 

The secular decline in the apc noted for the United Kingdom on page 209 has 
occurred in most Western countries. In the 1970s a number of aggregate 
economic relationships, including consumption, underwent marked parameter 
shifts. The apc fell from around 0.91 in the early 1970s to 0.88 in 1973 and 
continued to fall throughout the decade. This behaviour has been attributed to 
inflation. Several explanations of why inflation should increase the savings 
ratio have been put forward. The main ones are as follows: 

1. Inflation increases uncertainty about future real incomes and hence 
induces people to accumulate more financial assets in order to protect 
future consumption levels. 

2 * Inflation erodes the real value of liquid assets. Households save more in 
order to rebuild their real liquid asset stocks. Townend [14] reports that 
real liquid assets are a significant, though minor, determinant of non- 
durables’ consumption since 1965 and offer the best explanation of the rise 
in the savings ratio. Davidson et ai [13], however, reject the liquid assets 
explanation in favour of the next one. 

3. Inflation causes individuals to misperceive relative prices. An individual 
only observes relatively few prices in, say, a week, and is unaware of what 
the current rate of inflation is, particularly when inflation is accelerating. 
Therefore consumers interpret a rise in the prices of the goods they 
purchase as an increase in relative prices when such an increase is in fact a 
general one. Since prices are regarded as having risen in relative terms, 
consumer expenditure is cut back and the savings ratio therefore rises. 

Deaton [15] finds this last point a satisfactory explanation for the UK and US 
savings ratios using data from the mid-1950s up to 1974. Inflation is found to 
be a significant determinant of the savings ratio even in the first half of the 
period when inflation was quite low. Deaton’s results are supported by 
Davidson et ai They find that a closer fit between actual and predicted con¬ 
sumption, for the tv/enty quarters beyond the period over which the data used 
to estimate the regression coefficients were sampled, is obtained if equation 

! If C = ky, then dCidy = k, yiC = 1. 
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12.34 is extended to include inflation. The best explanation for consumption is 
provided by equation 12.35 (again in logs): 

A 4 C)= 0.47 A 4 \ny t - 0.21 A.A 4 lny f - 0.10 ln(C/y)^ 

(0.04) (0.05) (0.02) 

+ 0.01 In A 4 D?- 0.13 A 4 \nP t - 0.28 A;A 4 In P, (12.35) 
(0.003) (0.07) (0.15) 

R 2 = 0.77, se = 0.0061 

where 

A 4 P { = four-quarter measure of inflation 
A i A 4 P t — change in A 4 P C : that is, an acceleration-of-inflation term 

The parameters of equation 12.35 are stable throughout the estimation period 
and it provides a good out-of-sample forecast of consumption. Inflation thus 
affects the long-run mpc. Davidson et ai estimated that k in C = kY is 0.84, 
given a rate of growth of income of 0.02 and a rate of inflation of 0.05. If infla¬ 
tion rises to 0.15, the estimate of k falls to 0.74. 

In general one can conclude that the empirical evidence reveals that con¬ 
sumption is based on a long-term view of income and that inflation seems to 
lower the apc. By itself a change in current income changes current consump¬ 
tion by about one-third of the income change. Variables other than current 
income are required in order to predict short-run changes in consumption. 

While we may have a reasonably good idea of the long-run determinants of 
consumption, predicting consumption on a quarterly basis is far more 
problematic and still poses problems for short-run econometric forecasting 
models. 


12,7 Consumption theory; policy implications 

The application of Keynesian demand-management policies requires a reason¬ 
able knowledge of the determinants of short-run consumption. As we have 
seen, the short-run mpc is relatively small and the relationship between current 
consumption and current income, even on an annual basis, is quite erratic, 
while the quantitative effects of determinants other than income is still an 
unresolved issue. 

There is still disagreement concerning the channels through which 
macroeconomic policy affects consumption expenditure. The traditional 
Keynesian view is that disposable income is the predominant channel in this 
transmission mechanism, while changes in the money supply and interest rates 
have very little influence. This leaves direct and indirect tax changes (including 
subsidies) as the principal means by which the government can regulate con¬ 
sumption. However, the pih suggests a weaker influence for fiscal policy since 
tax changes can only affect consumption if they alter permanent income. Thus 
temporary tax changes will have no impact on consumption because they only 
affect transitory income. If expectations are formed rationally, then any tax 
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changes which can be anticipated by households have already been taken 
account of in their estimates of permanent income. As these will not be revised 
when the anticipated tax changes occur, then only unanticipated tax changes 
which are regarded as permanent, will affect consumption. 

However, the pih does predict that a change in transitory income will be 
entirely absorbed by household saving, which includes purchases of consumer 
durables. This enables tax changes to affect a sub-component of aggregate con¬ 
sumption expenditure. Opponents of the pih maintain that households cannot 
borrow extensively on the expectation of uncertain future income. They 
therefore face a binding liquidity constraint which enforces a reasonably close 
correspondence between current consumption and current income. 

The pi-lc hypotheses give monetary policy a greater role in determining 
aggregate consumption than does the traditional Keynesian approach with its 
emphasis on current disposable income. This difference arises because the 
pi-lc hypotheses treat consumption as determined by wealth or its permanent 
income equivalent. The monetarist view of the transmission mechanism is that 
monetary policy affects aggregate demand by causing portfolio adjustment. 
Any change in either total private-sector net wealth or in its composition will 
result in portfolio disequilibrium. Asset-holders will adjust back to equilibrium 
by shifting between the various types of financial and real assets (goods). The 
government can increase the total amount of private-sector wealth by increas¬ 
ing the stock of government bonds or money. Wealth will also increase if the 
ratio of money to bonds is increased, causing interest rates to fall. This, in turn, 
will increase the present value of future expected human income and raise the 
prices of financial assets, including equity. Therefore, total wealth will rise (see 
equations 12.9 and 12.10). In the monetarist transmission mechanism the effect 
of a change in the stock of money is thus both more direct, because consumption 
depends on wealth, and more pervasive because portfolio adjustment occurs 
across the whole range of financial assets and goods. 

In contrast the traditional Keynesian transmission mechanism is indirect as 
it is restricted to interest-rate changes only. In addition, the consumption com¬ 
ponent of aggregate demand is regarded as unresponsive to interest-rate 
changes. Keynesians, especially in Britain, typically consider that monetary 
policy only affects consumption by changing the availability of credit, whereas 
its cost has little effect. However, these differences should not be exaggerated, 
particularly with respect to post-1960 developments. Keynesian economists 
such, as Tobin [16] have been in the forefront of developing a general- 
equilibrium portfolio approach to financial analysis, and more recent 
Keynesian econometric models, particularly the US ones, do now incorporate 
a relatively comprehensive monetary transmission mechanism. 


12,8 The consumption function in macro models 

So far in this book when constructing a complete macroeconomic model we 
have assumed a simple, absolute income-consumption function. This can be a 
useful simplification if the main purpose of the model is to emphasise those 
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features which are of fundamental importance to a particular theoretical 
approach.. For instance, in a Keynesian model the absolute income-consump¬ 
tion function is an important ingredient because it is a simple way of obtaining 
a multiplier process. & 

Consumption functions in which the major determinant is the flow variable, 
income, are much favoured by Keynesians. Monetarists often prefer a stock- 
adjustment approach whereby consumption depends on wealth and the rates of 
return on different types of assets. However, the two approaches can be made 
equivalent, as the pi-lc hypotheses show. 

In economic models with a more immediate policy application, a simple con¬ 
sumption function is inadeqaute since the effects of adjustment lags are an 
important consideration. A more complex function in which consumption 
depends in a specific way on the current and lagged values of its determinants 
is needed. This applies equally to the other functional relationships included in 
such models. 

The inclusion of lagged relationships makes an economic model dynamic. 
The model can trace out a time path of adjustment for the endogenous 
variables. It is no longer restricted to comparative-static analysis alone, as is 
the ISLM model of Chapters 3 and 4 in which all variables are dated in current 
time. The quantitative size of the lags relating to each period of time will deter¬ 
mine the adjustment path followed by the endogenous variables. For example, 
the lower the value of X, which relates changes in current income to consequent 
changes in permanent income, the slower will be the speed of adjustment of 
national output following some disturbance to current output. Thus the lag 
structure of consumption (and the other functions) needs to be known with 
reasonable accuracy if the economy is to be regulated along Keynesian lines. 
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13 Investment 


Investment refers to the accumulation over time by firms of real capital goods 
(that is, those which will yield a future flow of services). Real capital goods can 
be subdivided into two types. Fixed capital is such items as plant, machinery, 
buildings and transport infrastructures which keep their particular physical 
form throughout their working life. Working capital consists of stocks of raw 
materials, manufactured inputs and final goods awaiting distribution. Each unit 
of working capital changes its form as it passes through the production process 
to the point of final consumption. In this chapter we shall be mainly concerned 
with the determinants of investment in fixed capital goods, alternatively 
referred to as fixed capital formation:. 

Although investment is a smaller component of aggregate demand than is 
consumption, it is more volatile and so is important in Keynesian analysis as a 
source of short-term changes in aggregate demand.: 

Investment is also a crucial variable on the supply side of the economy as it 
is the means by which changes in the real capital stock are brought about. The 
production function specifies how the services yielded by the capital stock are 
combined with labour to produce a flow of output. The essential feature of 
capital is that its creation requires the sacrifice of labour and other resources 
which could alternatively be used for present consumption. Hence the present 
consumption forgone in order to produce more capital goods is the opportunity 
cost of those capital goods. The incentive to incur this opportunity cost is the- 
extra future consumption goods which can be produced from using the services 
of the additional capital goods. The choice of the size of the stock of capital is 
thus an intertemporal choice problem as it involves trading off present con¬ 
sumption for future consumption: 

An economy can only produce additional output over time by acquiring 
greater quantities of factors of production, or (through technical progress) 
increasing the amount of output a given combination of factors can produce, or 
by a combination of both methods-. The accumulation of capital is therefore a 
vital element in economic growth. This has two aspects: with a positive rate of 
return on capital and a given state of technical knowledge, the acquisition of 
capital enables the economy to produce more goods and services in the future; 
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when technical progress occurs, and is embodied in particular types of capital 
equipment, the acquisition of new capital is essential to the utilisation of such 
technical progress. 

From the theoretical standpoint, a stationary economy is one in which 
technical progress is absent and the capital stock is constant As capital is used 
up in the production of goods and services, it must be replaced by new equip¬ 
ment. Thus, in a stationary economy, the amount of replacement investment is 
identical to the amount by which the capital stock depreciates. In such an 
economy in long-run equilibrium all net national output will consist of con¬ 
sumption and net savings will be zero. 

If the capital stock grows larger over time, the increase in capital stock per 
period of time is known as net investment. Gross investment is then made up of 
replacement investment and net investment. If the capital stock-declines over 
time, disinvestment occurs since depreciation exceeds replacement. By saving, 
the community as a whole is releasing from present consumption resources 
which can be converted into capital goods, and hence into additional future 
consumption. Thus the process of capital accumulation, or net investment, 
involves net savings in aggregate by members of the community . 1 This can 
occur via the market mechanism through which individuals’ saving and invest¬ 
ment decisions, interact or by government allocation of resources to capital 
accumulation. 


13,1 Capital theory and the theory of the firm 

In order to investigate the determinants of investment we need to study invest¬ 
ment in the context of the firm’s overall objectives, which are achieved by an 
interrelated set of decisions on how much output to produce, when to produce 
it and what factors of production to use. As in Chapter 5, where we derived a 
firm s demand for labour, we start by specifying a production function which 
relates net output to the quantity of inputs used and the state of technical 
knowledge: 

y =/(£» K,T) (13,1) 

We still assume the state of technology, T, to be unchanged, but K, the capital 
stock,'is now a choice variable. K appears as a stock variable and L, labour, as 
a. flow variable because firms hire labour services, while to obtain capital 
services firms typically pay an initial lump sum for capital goods which will 
yield services over a number of time periods. Capital goods can also be leased, 
in which case the decision to invest in a stock of capital goods is made by the 
lessor. In this chapter we shall assume for ease of exposition that capital 
services are not hired but are acquired by purchasing a stock of capital goods. 
Since K in equation 13.1 represents a stock of capital, whereas it is the flow of 
capital services which is combined with labour to produce net output, we need 


An open economy can import capital goods, financing this by borrowing from 
abroad. 
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to assume that the flow of capital services per period of time is proportional to 
the size of the capital stock. 

In each period a firm receives an inflow of cash, which is the total revenue 
from selling its net output, and experiences an outflow of cash due to paying 
for labour and for new capital goods. The net cash flow, N, for each time 
period is therefore 

A, = P t y t - W c L t - pkj t (13.2) 

where 


y t = physical output 
P t = price of product 
W t L t = wage bill 

pk t = price of a unit of capital goods 
7 f = investment: the number of new capital goods purchased in 
period t 

The objective of the firm in neoclassical analysis is taken to be that of 
maximising the value of its net cash flow. This ensures that the wealth of the 
firm’s owners is maximised. If the firm is entirely financed by its shareholders 
and the shares are traded in a financial market, then the value of the firm is the 
total market value of the shares. The ultimate objective of economic agents is 
maximising utility from a time stream of consumption. If a firm is owned by a 
number of shareholders, they are likely to have different preferences regarding 
the timing of consumption. Nevertheless, the utility of all shareholders can be 
maximised by ensuring that the shareholders’ wealth, in the form of their 
ownership claims on the firm, is maximised. So long as wealth is maximised, a 
shareholder who has a greater preference than the others for present-day con¬ 
sumption can still maximise her utility by selling shares in order to finance her 

consumption plans. 1 - — - 

In order to maximise the value of the firm it is not sufficient to consider only 
the current net cash flow. What matters is the whole time profile of expected 
future net cash flows from the present period until the time v/hen the firm 
ceases to operate. The present value of the future expected net cash flows is 
obtained by discounting the net cash flows by the rate of interest, /, at which 
the firm can borrow or lend, as outlined in Chapter 3 (pp. 29-30). Thus the'net 
present value of the firm’s expected future net cash flows, assuming the firm 
has an infinite life span, is 


v _^ i p t yz- w tL t -pk t I [ ) 

/=o (1 + if 


03.3) 


For the time being we are assuming a perfect capital market and a certain 
future cash flow. These assumptions imply that the firm is small and riskless. 


1 This assumes no transactions costs. But even if these are positive it is difficult to 
derive a better shareholder udlity-maximising rule for the firm’s management than that 
of wealth maximisation. 
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so that the interest rate is exogenous to the firm. It can borrow as much as it 
wants without increasing the rate of interest it has to pay. 

From equation 13.3 we can see that V depends on total revenues and on 
labour and capital costs. Thus the decision regarding how much capital to hold 
in each period is arrived at jointly with the decisions concerning the volume of 
output to produce and the quantity of labour to employ in each period. The 
planned amount of capital for each period will depend on future as well as 
current output demand, wage rates and capital goods prices, once we make the 
explicit assumption that investment is irreversible. Once resources have been 
devoted to making a capital good, rather than a consumption good, then the 
capital good cannot be converted back into a consumption good. The oniy way 
a firm can undo its decision to acquire the capital good is by selling it. Given 
that markets in most capital goods are not well developed, a firm cannot easily 
switch between capital goods and consumption. In addition, capital goods take 
on a very specific physical form and cannot easily be converted into another 
type of capital good. This state of affairs can be represented by a production 
function in which substitutability between labour and capital is possible ex ante 
(that is, before the capital good is acquired) but is not possible ex post. Once 
the investment has been undertaken the capital goods have a specific form 
which includes the amount of labour required per unit of capital. Models 
incorporating ex ante substitutability with an ex post fixed capital—labour ratio 
are called putty-clay models. In a putty-clay world a firm’s planned capital 
stock in each period depends-on the current and future expected values of its 
determinants. 1 

A firm will undertake a given investment project if the resulting marginal 
addition to its capital stock has a positive net present value so that its adoption 
increases the present value of the wmole firm. The change in the total value of 
the firm due to a marginal increase in the capital stock can be derived from 
equation 13.3: 

“ AN. 

. f - (13.3a) 

/= 0 (i + iy 

where 

AV = net present value of investment project 

A N t — change in net cash flow due to the adoption of the investment 
project 

Given that the marginal product of capital declines as the size of the capital 
stock increases, then the net present value of each marginal increment to the 
capital stock in any given time period will fall as the capital stock becomes 
larger. The firm achieves its optimal stock of capital when the net present value 
of any marginal addition to the capital stock has become zero. 


1 In a putty-putty model in which there is perfect substitutability ex ante and ex post 
so that investment is not irreversible, output, employment and capital-stock decisions 
in one period are independent of all other time periods. 


Investment 

Formally, the optimal capital stock is derived by differentiating the objective 
function given by equation 13.3 subject to the constraints faced by the firm. 
These constraints are: 

1. The production function. 

2. The demand function for the firm’s product. 

3. The wage rate (or the supply curve of labour if the firm faces an 
imperfectly competitive labour market). 

4. The price of new capital goods. 

5. The rate of depreciation of the capital stock. The firm has to allow for the 
fact that the capital stock depreciates over time. A convenient assumption 
is that the capital stock depreciates at a constant rate, 5, so that 5 K t of the 
capital stock disappears in period t. Given this rate of depreciation, the 
actual addition to the capital stock over a period of time is 

K ;+x - K t = /, - 5 K t (13.4) 

From maximising the objective function, V, subject to the constraints 1-5 one 
can derive an expression for c, the cost of employing the services of a unit of 
capital for one period: 

c = PKi + 5) - A pk (13.5) 

The term pk{i) is the interest charge on the price of one unit of the capital stock 
used for one period. The term pk( 5) is the depreciation charge, because a frac¬ 
tion of a unit of capital disappears over the period. The last term, A pk, is the 
rise in the price of a unit of capital stock over the period. It is subtracted from 
the cost of capital services because a firm enjoys a capital gain if the price of 
the capital goods it owns rises. 1 

The cost of capital services, c, is the analogue of the wage rate. The optimal 
amount of capital services to use in any one period is the quantity for which the 
marginal-revenue product of capital services equals the marginal cost, c. The 
firm’s desired capital stock in any period is the amount that will yield the 
optimal quantity of capital services. 

From equation 13.3a we can see that a change in any variable which 
increases the net present value of the marginal addition to the capital stock will 
increase the size of the optimal capital stock. From equations 13.2 and 13.3a 
we can see that the net present value of any capital project will be greater the 
larger are the expected revenues from selling the net output, the lower is the 
price of capital goods .and, the. lower.is the,rate of discount, i. A rise in the wage 
rate will increase investment by making the production process more capital- 
intensive, provided that this substitution effect is not completely offset by a 
reduction in planned output due to the higher cost of labour. 

If we hold constant the current and future expected capital-goods prices, 
wage rates and product demand, then we can graph a relationship between the 
rate of discount and the current desired stock of capital. This is shown in 
Figure 13.1. Assuming that we can aggregate over all firms’ demand for capital 


1 See Nickell [1] ch. 2, especially p. 10, for a derivation of equation 13.5. 
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Figure 13.1 The desired capital-stock schedule 

goods. Figure 13.1 depicts the aggregate desired capital-stock schedule. If the' 
discount rate used by firms is i Q , then the desired capital stock will be K*. A 
fall in the discount rate leads to a rise in the desired stock of capital. If any of 
the other determinants of the desired capital stock (factor prices and product 
demand) change, then the KK schedule will shift. 


Investment and capital-stock adjustment 

So far we have been considering the determinants of the desired stock of 
capital, not those of the rate of investment. Investment occurs when the stock 
of capital is adjusted. Since capital depreciates over time and with use replace¬ 
ment investment must take place if the size of the capital stock is to remain 
unchanged. 

If the capital stock is to increase over time, then net investment must occur. 
The problem for economic theory is to relate the rate of investment to the 
discrepancy between the desired and the actual stock of capital. Such a 
discrepancy is depicted in Figure 13.1 by the gap between K ( and If there 
were no adjustment costs, then the capital stock would be adjusted 
instantaneously from K t to K$, so making the speed of adjustment infinitely 
fast. 

l herefore, in order to derive a theory of investment we need to incorporate 
lags in the adjustment of the capital stock towards its optimal level. Lags are 
inherent in the investment process. It takes time for a firm to decide on its 
capital-stock requirements, orders have to be placed, there is then a delivery lag 
while the new capital goods are produced and finally there is a lag between 
delivery and installing the new capital goods. These lags can be generally 
attributed to costs in adjusting the capital stock. The faster the rate of adjust¬ 
ment, and hence the higher the rate of investment, the greater are likely to be 
the adjustment costs per unit of investment expenditure. These costs are due to 
factors internal to the firm, such as limited managerial and administrative 
capacity, as well as to external factors. In particular, upward-sloping supply 
curves in the capital-goods supplying industries will cause the price of capital 
goods to rise as their rate of production in the short run increases. 


These considerations imply that a firm has some choice over the length of 
time it takes to adjust its capital stock. A firm concerned with maximising the 
present value of its net cash flow would balance the costs of faster adjustment 
against the benefits of bringing forward production by a more rapid increase in 
its capital stock. The optima! rate of investment would be that for which the 
marginal adjustment costs just equalled the resulting marginal net revenues. 

Different firms and different kinds of capital goods can be expected to have 
different lags. This means that current aggregate net investment expenditures 
will be related to the discrepancies which have existed between the actual and 
optimal capital stock for a number of past time periods. Thus investment is 
specified to be a lagged function of past discrepancies between the desired and 
actual capital stock: 

/ = a>(L(t))(Kf - K t _ { ) (13.6) 

where to (L(t)) is a distributed lag function specifying the time lags in the adjust¬ 
ment process. 

The general expression for the desired capital stock can be written as 

K? =J\Z) (13.7) 

where Z is the set of variables which determine Kf. As previously discussed, 
these are current and expected future product demand, wage rates, and the cost 
of capital services. The actual capital stock, K t _ { , which firms start out with at 
the beginning of period t is determined by past levels of gross investment and 
by the rate of depreciation. 

The specification of investment demand given by equations 13.6 and 13.7 
differs from that of the investment function used earlier in the ISLM model. In 
the ISLM formulation, investment depended directly on the rate of interest, 
whereas in this specification the interest rate affects investment by influencing 
the desired stock of capital. A determinate rate of net investment is then 
obtained by specifying it as some lagged function of the positive discrepancy 
between the desired and actual capital stock. 


13.2 Finance and the cost of capital 

The opportunity cost of accumulating capital is the present consumption thus 
forgone. This opportunity cost is referred to as the cost of capital and is not to 
be confused with the price (or cost) of new capital goods, pk, or with c, the cost 
of capital services, which depends in part on the cost of capital. The cost of 
capital is the appropriate discount rate to use in evaluating the present value of 
a future stream of net cash flows. Given certainty and a perfect capital market, 
the market rate of interest on debt correctly measures the opportunity cost of 
capital. 

It becomes more difficult to establish what the appropriate discount rate is 
once we allow for uncertainty. This is because the different ways in which a 
firm can raise finance now need to be taken account of. There are three main 
methods by which investment finance can be obtained. First, there is the inter¬ 
nal source of retained profits; the second is issuing new shares. Both these 
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methods involve increasing the amount of equity. (Retentions give the existing 
shareholders an enlarged ownership claim on the firm’s assets.) The third 
method is borrowing by issuing debt in the form of bonds or debentures. Both 
shares and debentures are external sources of finance. Given that a firm’s 
future net cash flows are uncertain, equity finance is riskier than debt finance. 
A firm’s debtors have first claim on its net income in the form of interest pay¬ 
ments due on the firm's borrowings and on the firm’s assets should it be wound, 
up. Shareholders only have a residual claim on net income minus interest pay¬ 
ments and on the firm’s assets. The flow of dividends is uncertain, whereas 
interest payments are certain, barring default by the firm. Because shares are 
riskier financial assets than debt one would expect the real rate of return on 
shares to be generally higher than the real interest rate on debt, given that 
asset-holders are risk-averse. 

Since different assumptions can be made of how the various ways of raising 
finance affect the riskiness of the returns from different financial instruments, 
the question of what is the appropriate rate of discount is a controversial one to 
which we cannot do justice here. All we can do is outline some of the factors 
which will affect the cost of capital and hence the demand for new capital 
goods. 1 

We can start by considering the cost of equity capital, i.e. the cost of finance 
obtained from share issues or retained profits. If shareholder wealth is to be 
maximised, then the return from new investment must at least equal the return 
shareholders are currently getting. Hence the current rate of return on shares is 
the appropriate measure of the opportunity cost of using equity finance. In 
order to calculate the rate of return on shares we need to know the future 
stream of dividends which the current shareholders are expected to receive. If 
the current divident stream is to be on average maintained into an indefinitely 
long future, then the firm must replace its real capital stock as it depreciates. 
Therefore, to arrive at the dividends the firm can pay out without diminishing 
the capital stock, we need to subtract from the firm’s gross income (value of net 
output minus the wage bill) depreciation as well as interest payments to 
debtors. The remaining sum is called the firm’s earnings . If the firm is expected 
to retain some of these earnings in order to finance future net investment, then 
the capital stock will grow and dividend payments will also be expected to 
grow. Assuming a constant growth rate of dividends, g, we get the sequential 
relationship: 

D, = (1 + g)D M = (1 + g ) 2 Z>,. 2 = (1 + gYD,_ n 

If dividends at the end of the current period are D, then the sum of future 
expected dividends is 

00 

r b(i + *) w 

/=! 


1 Readers interested in a more rigorous and in-depth treatment of finance should refer 
to finance texts such as Franks and Broyles [21 or, at a more advanced level, Nickell 
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The market price of a share will be the present value of the expected future 
flow of dividends per share. The market value, S, of the firm’s total equity will 
be the share price times the number of shares outstanding. The present value of 
the firm’s equity will be obtained by discounting the sum of expected future 
dividends by the rate of return on shares, e, which is the cost of equity capital: 1 


g pq+g )'- 1 d 

;=i (1 + e)‘ e- g 


(13.8) 


We cannot observe e directly but we can observe S and estimate D and g. So 
we can arrive at a value for e since it is that rate of discount which makes the 
present value of the expected future dividend stream equal to the market value 
of the firm’s shares. Rearranging equation 13.8 we get 



(13.9) 


The cost of equity capital would be the same for retained earnings and for new 
issues of equity if there were no transactions costs to issuing new shares, and 
no tax distortions which make capital gains due to retentions preferable to 
dividend payments for shareholders. An additional consideration is the 
proposition that the firm’s existing shareholders view the firm’s prospects more 
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optimistically than do outsiders and so are prepared to receive a lower 
immediate rate of return on retentions than new shareholders would expect (see 
Nickel] [ 1 ]). All the above factors will make retained profits a cheaper form of 
finance than new equity. However, there is a limit to the proportion of earnings 
that firms can retain without raising the cost of capital if shareholders 
eventually prefer dividends to retentions-. 

Although the greater riskiness of shares compared with debt makes the cost 
of equity capital greater than the cost of debt, a firm cannot finance an 
unlimited proportion of its real assets by issuing debt without driving up its 
overall cost of capital. In one respect the existing shareholders gain if the firm 
finances new investment by issuing more debt rather than by equity, because 
the firm pays new debt-holders less per unit of borrowed funds than it would 
have to pay new shareholders. However, this benefit is to some extent offset by 
the greater variability in dividends that results when a larger proportion of 
earnings are committed to interest payments. To compensate for the greater 
financial risk of extra debt, potential shareholders demand a higher rate of 
return (which they can achieve through a fall in the share price: from equation 
13.9 a fall in S causes e to rise). Thus the equity cost of capital rises with the 
firm’s debt—equity ratio. In addition, there is an increased probability that as 
the debt—equity ratio rises the firm will fail to earn enough to pay its creditors 
and so becomes bankrupt. This fear will drive up both the cost of equity capital 
and of debt. 

It is therefore not legitimate to use either the firm’s cost of equity or the 
interest rate on its own as the appropriate discount rate because the two rates 
of return are interdependent. It is therefore appropriate to use as the discount 
rate the firm’s average cost of capital, a. This is the weighted average of the 
firm’s equity cost of capital and the interest rate on its debt and is given by 
equation 13.10: 


any one period increases. This would occur if internal finance were cheaper 
than issuing new equity. In this case a firm would first finance investment from 
retained earnings and then it would move on to borrowing funds. Only when it 
had issued sufficient debt to raise the marginal cost of debt to that of the 
marginal cost of new equity would additional shares be issued, provided that 
the expected rate of return on investment still exceeded the cost of equity 
capital. 

If the marginal cost of capital does increase with the amount of investment 
undertaken in any given period, then the cost of capital becomes a determinant 
of the rate of investment as well as of the desired stock of capital towards 
which the firm is adjusting. The endogeneity of the firm’s cost of capital with 
respect to its own rate of investment implies that investment will depend on 
internal Financial factors, such as earnings, cash flow, liquid asset holdings and 
the debt to total market value ratio. The alternative view, that the cost of 
capital is approximately exogenous to the firm, puts greater emphasis on exter¬ 
nal financial factors such as share prices, the yield on shares and the market 
rate of interest as determinants of the desired capital stock and hence of invest¬ 
ment. 


Tobin’s q-ratio 

Tobin [3] devised a way of relating investment demand to financial variables 
which is amenable to empirical treatment. Investment is hypothesised to 
depend positively on the q ratio, where 

rate of return on investment 

q =- : - 

cost of capital 


eS iB 

a ~~v^~v 


(13.10) 


where 

S = market value of shares 

B — market value of debt 

V ~ S 4 - B = total market of the firm 

There has been a lengthy debate over whether the firm’s average cost of capital 
can be minimised by a judicious choice of its debt—equity ratio or whether a 
remains unchanged with respect to the firm’s financial structure. The conclu¬ 
sion of this debate is that tax arrangements whereby interest on debt is tax- 
deductible cause the average cost of capital to fall as the debt-equity ratio 
rises. However, this effect is offset by the greater probability of bankruptcy as 
the proportion of debt rises and this fear eventually increases the cost of 
capital. 

A further and continuing controversy surrounds the question of whether the 
firm’s cost of capital rises as the. amount raised to finance investment within 


The rate of return on investment is that rate of discount, p, which makes the 
present value of the expected net cash flow from an investment project equal to 
the price paid for the capital equipment. In equation 13.3a the rate of return on 
investment is the value of p which will make the present value of the expected 
change in the firm’s net cash flows, 2” =1 AjY, equal to pkf the initial cost of the 
capital equipment: 


cc 


pkl= 1 

t= i 


AN t 

(1 + P) f 


(13.11) 


(Alternative names for p are the internal rate of return or the marginal 
efficiency of capital.) If AN is the same in every year and t tends to infinity, 
then 


AN 
pk I 


(13.12) 


In empirical work at an aggregate level p has to be measured as the average 
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rate of return on the existing capital stock valued at its current replacement 
cost: 

/V 

avera g ep = — (13.12a) 

where 

N — firms’ current post-tax earnings, used as a proxy for expected 
future earnings 

pkK=v aiue of existing capital stock at its current replacement cost. 

The cost of capital, a (see equation 13.10, p. 238), is measured in a similar way 
as 

N 

a = J (13.13) 

where 

V = stock market value of equity plus debt and 
N = eS + IB 

Since 


Rate of return on investment 
Cost of capital 


(13.14) 


we get by substituting equation 13.12a for e and equation 13.13 for an 
empirical estimate for q: 


V 

pkK 


1(13.14a) 


Hence q is alternatively called the Valuation ratio’ since it is the ratio of the 
market value of the firm to the replacement cost of its real assets. 

A q in excess of 1.0 means that financial wealth-holders on the stock market 
are prepared to pay more for a claim to a unit of real capital than it costs the 
firm to buy and install it. Firms therefore have an incentive to invest and so 
investment is expected to be higher the larger is q . 1 


13.3 The accelerator theory of investment 

The neoclassical theory of investment views it as being determined by the cost 
of investment relative to its expected return. Keynesians have traditionally 


Because of measurement and aggregation problems individual firms are likely to be 
undertaking positive net investment even when q is less than 1.0. 
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favoured the accelerator theory of investment, which emphasises the 
relationship between the capital stock and the flow of output, while disregard¬ 
ing the role of factor costs. The accelerator approach can be derived from 
neoclassical capital theory if we assume a constant returns to scale production 
function. "Given constant returns to scale the optimal (that is, least-cost) 
capital-labour ratio is determined by the cost of capital relative to the cost of 
labour and is invariant with respect to changes in output. If, in addition, labour 
and capital costs are constant, then both factors are expanded proportionately 
when planned output rises. This means that the optimal capital-output ratio, v, 
remains unchanged as output expands. 

The desired stock of capital, K*, is therefore related to the volume of output 
firms plan to produce by means of v, the optimal capital-output ratio. This 
relationship is given by equation 13.15: 

K* = vy (13.15) 

The fixed relationship between the desired stock of capital and the planned 
level of output can be alternatively derived by making the non-neoclassical 
assumption that labour and capital cannot be substituted for each other, even 
ex ante. The labour-capital ratio and the capital-output ratio are then fixed 
parameters rather than decision variables. 

The desired capital stock, K*, which firms wish to have by the end of the 
current period in order to produce next period’s output optimally is related to 
the expected volume of future output, yf. Thus 

Kf = vyf (13.16) 

If the discrepancy between the actual capital stock, K,_ y , with which firms start 
the period, and the desired capital stock is entirely made up within the period, 
net investment is given by 

r = KT - K,_, = K.vf (13.17) 

Equation 13.17 is the basic version of the accelerator theory which relates net 
investment to the expected increase in output times the optimal capital—output 
ratio, or accelerator coefficient, as it is known. For simplicity the accelerator 
relationship is assumed here to be linear. The incremental optimal 
capital-output ratio, dK/dy, which indicates how many additional units of 
capital are required by profit-maximising firms to produce an additional unit of 
output, is assumed to be constant and is therefore equal to the average 
capital-output ratio. 

Expected output cannot be observed directly. The simplest expectations 
hypothesis is that which takes the current change in output to be the future 
expected change. This gives 

/? = v(v,-JVi) (13.18) 

If the existing capital stock is not being fully utilised, net investment will be 
correspondingly smaller, and equation 13.18 is modified by subtracting that 
portion, y, of the capital stock that is currently under-utilised: 


C = 'O', - y,-i) - y*m 


(13.19) 
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This simple version of the accelerator relationship failed to perform adequately 
when tested (e.g. Chenery fl4J) and the value of v estimated in investment 
equations was considerably lower than the average capital-output ratio. This 
failure was probably due to neglecting the lags that occur in adjusting the 
capital stock. These are taken account of in flexible accelerator models of 
investment which assume that expected future output is a function of past 
output levels, with geometrically declining weights, 4 , attached to previous 
output levels. The capital stock in existence in any time period then depends on 
past values of output: 

CO 

K ‘ = i»(I - 4 ) £ 4 *> m (0 < 4 < 1 ) n 3 20 ) 

Using the Koyck transformation we obtain 1 

K t ~ = i’0 - 4)JV (13.21) 

Subtracting (1 - 4 )/^ from both sides 

K t - K t _ t = I* = v ( 1 - ll )y ! - (1 - 4 )iT ; _!. (13.22) 

The expression for gross investment includes an item for replacement invest¬ 
ment, which is usually assumed proportional to the existing capital stock: 

I n t + dK t _ { = v(l - f)y t - (1 - 4 - d)K t ^ { . (13.23) 

Thus we have the hypothesis that investment is related posidvely to the level of 
current.output and negatively (providing 0 < a + 4 < 1 ) to the existing capital 
stock. The flexible accelerator coefficient, v(l- 4 ), is lower than the average 
capital-output ratio, v. 


13.4 The impact of inflation 

The impact of inflation on the level of investment depends on whether the infla¬ 
tion is anticipated or unanticipated. If inflation is fully anticipated, then the 
nominal rate of interest on fixed-interest debt will rise by the rate of inflation 
(as discussed in Chapter 8 , pp. 133—4). Net cash flows also increase by the 
rate of price change so the market value of the firm is unaffected. However, if 
money earns a zero rate of interest, a rise in the anticipated inflation rate will 
reduce the demand for real money balances and cause a movement into real 
assets. If real interest rates fall, the desired capital stock will be larger. 

In practice., however, a significant proportion of inflation is unanticipated. If 
the variability of inflation increases with the rate of inflation, then more rapid 
inflation implies greater uncertainty, which in turn diminishes the incentive to 
invest. A further aspect of the impact of inflation is the higher nominal interest 
rate on debt which rises in order to compensate creditors for future price 
increases. This has the effect of bringing forward in time the firm’s repayment 
of debt. This diminishes net cash flow in the early years of an investment 

1 See Chapter 12 (p. 216). 


project, and this may cause the firm to invest less. A further disincentive effect 
of high fixed nominal rates occurs if firms entertain some probability that the 
inflation rate will fall in the future. If this occurred, then the firm would be 
saddled with a larger interest-payment commitment in real terms than if the 
current rate of inflation had continued, and this possibility will increase the 
firm’s reluctance to borrow. Unanticipated inflation could have a favourable 
impact on investment if nominal interest rates rose less than the rate of infla¬ 
tion, resulting in a fall in the real rate of interest, which the firm correctly 
perceived. 

Another way in which inflation can be detrimental to investment occurs 
when accounting practices are based on historic costs. When there is inflation 
historic-cost accounting conventions give rise to reported profits which are 
higher than the profits based on assessing depreciation and stock utilisation 
at replacement cost. Consequently firms have a lower level of real retentions 
since tax payments and dividends will be higher than they would be if profits 
were calculated on the basis of current rather than historic costs. 

If the average propensity to save rises with inflation, as suggested in Chapter 
12 , then one could expect a favourable effect on investment via a fall in real 
interest rates,, provided that private-sector savings are not channelled into 
foreign investment or into financing public-sector consumption. 

All in all, no definite conclusions have been reached regarding the impact of 
inflation on investment, though on balance it would appear to be unfavourable. 


13.5 Policy measures which affect investment 
Fiscal policy 

Fiscal policy can influence the level of private-sector investment through two 
distinct channels. On the demand side it may affect the level of future expected 
demand for output, while on the cost side tax changes can alter the cost of 
capital services. The latter has been the main instrument whereby governments 
have tried directly to influence the level and composition of investment. 

UK governments have engaged in a variety of schemes to reduce the cost of 
investment to firms. Investment allowances enable firms to subtract in excess 
of the normal amount of depreciation from their taxable profits, thus reducing 
their tax liability. These were replaced from 1966 to 1970 by investment grants 
which reimbursed firms part of their expenditure on capital goods, regardless of 
whether they were liable to corporation tax. Both investment grants and 
allowances have discriminated in favour of manufacturing investment and 
particular regional locations. Corporation tax lowers the amount of post-tax 
earnings from which firms can finance investment and pay out dividends. It 
can be applied so as to favour retentions or debt. For instance, UK corporation 
tax is not payable on interest payments, and this reduces the cost of debt 
capital relative to equity. A higher rate of corporation tax reduces post-tax 
earnings and raises the pre-tax rate of return needed to pay shareholders a 
given post-tax dividend yield. However, the incentive to invest does receive an 
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offsetting stimulus if investment allowances are paid so that a given amount of 
investment attracts a higher reduction in tax payments. 

A temporarily higher rate of investment allowances or grants gives firms an 
incentive to accelerate their rate of capital-stock adjustment, though the long- 
run desired amount of capital stock is not altered. Empirical evidence suggests 
that governments can be more successful in altering the timing of private-sector 
investment than in increasing the rate of economic growth by raising the long¬ 
term rate of investment (see Nickel! [lj and Sumner [4]). 


Monetary policy 

As with consumption,. monetary policy affects investment by inducing a 
process of portfolio adjustment. An increase in the money supply relative to 
mterest-bearing financial assets induces a switch into the latter type of assets 
including equity. Asset prices rise and interest rates and dividend yields 
correspondingly fall. The cost of capita! is thereby reduced, stimulating invest- 
m 5" L , s ^theory makes use of the same transmission mechanism 
whereby changes in the relative quantities of financial assets induce changes in 
the stock of real capital. Portfolio adjustment following an expansion in the 
money stock increases q by raising firms’ stock-market valuation and so 
stimulates investment. 

However, a continuously lax monetary policy which leads to inflation and 
high nominal interest rates may well inhibit investment. Interest rates are also 
affected by fiscal policy. Government budget deficits financed by bond issues 
raise interest rates and so inhibit private-sector investment. 


13.6 Empirical evidence 

The econometric testing of investment functions has proved more difficult and 
more fraught with conflicting results than in the case of aggregate consump- 
fion. This is due to the strong dependence of investment on expectational 
variables which are not directly observable and to the complex lag structure 
between changes in the determining variables and the consequent change in 
investment. 

The main questions for which empirical answers have been sought are as 
follows: 

1. Is investment to be explained solely by output and capacity utilisation as in 
the accelerator approach? 

2. Does the cost of capital services contribute to explaining investment as 
neoclassical theory suggests? 

3. Are internal financial variables or external ones significant determinants of 
investment? 

4. What is the lag structure of investment demand? 

The most popular specification of investment demand and one which is 
common to all approaches is to express investment as a distributed lag function 


of differences between the desired and actual levels of the capital stock (that is, 
equations 13.6 and 13.7, as in Jorgenson [5] and [6]). Different hypotheses are 
distinguished by the choice of the determinants of the desired stock of capital. 

Expected future product demand or output is the main determinant of invest¬ 
ment in the accelerator approach. It is also a determinant of investment in 
neoclassical theory, but is not singled out for special emphasis. Expected future 
demand cannot be directly observed so it has to be proxied. Applying the adap¬ 
tive expectations hypothesis yields a selection of proxies: past levels of output, 
sales, profits or cash flow. 

Tests of the neoclassical approach seek to verify the role of relative factor 
prices in determining investment. Two major variants of this approach have 
appeared in the empirical literature. One is the Jorgenson model (151, 161 and 
1 71) in which the desired stock of capital is deduced to depend on the price of 
output relative to the cost of capital services. The other is Tobin’s q model [3] 
in which investment is positively related to q (see p. 239). The major contending 
theory is the accelerator hypothesis, which gives little or no explanatory power 
to relative factor prices. 

There is broad agreement in both British and US studies that output or 
sales is an important determinant of investment. Estimates of the elasticity of 
demand for the capital stock with respect to output cluster around 1.0, as one 
would deduce from a constant returns to scale production function. 

There is far less agreement about the role and importance of relative factor 
prices and financial variables. Since the 1960s a good number of US studies 
have reported interest rates to be a significant determinant of investment, so 
giving the neoclassical approach considerable support (see Jorgenson’s work in 
particular.) Although the estimates of the price elasticity of the demand for 
capital differ quite widely, one can tentatively conclude from US work that 
external financial variables (interest rates, dividend yields, share prices and tax 
variables) seem to have performed better than internal financial variables (cash 
flow, retained earnings, profits, debt/market-value ratio). The first three inter¬ 
nal financial variables are related to expectations about future product demand 
and so it is difficult to separate out this influence from that coming through a 
cost-of-capital effect. 

Until recently UK studies have, with some exceptions, failed to show that the 
cost of capital is a significant determinant of investment. Savage [8] in a survey 
of British studies concluded that no satisfactory relationship had been found 
between investment in plant and machinery and cost-of-capital variables, 
though investment in housing was affected by interest rates. The Treasury 
model concurs with this view: manufacturing investment depends on lagged 
output and companies’ cash flow. However, two UK studies (Oulton [9] and 
Jenkinson [ 10j), using Tobin’s q ratio, have found q to be significantly related 
to investment and to offer a slightly better explanation of investment than a 
pure accelerator model. The cost of capital has also been found to be sig¬ 
nificant by Anderson [II]. 

Econometric investigations of investment differ quite considerably in their 
specification of lag structures. In the absence of any well worked out 
theoretical basis for investment lags, most specifications are ad hoc. The 
distributed-lag function may take various forms. The geometric distributed-lag 
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function in which the weights decline steadily with time has already been 
mentioned (see pp. 215-16). A more likely distributed-lag function for invest¬ 
ment is one where the weights at first rise with time, reach a peak and then 
decline. Of particular interest are the length of time it takes for a determinant to 
have its peak effect, the average lag (the time taken for 50 per cent of the effect 
of a change in a determinant to be felt) and the total length of time for such a 
change to work out its impact on investment. 

It is useful to compare estimates produced by econometric studies of lags 
which are of dubious reliability, with lag estimates obtained by questionnaire 
an interview studies. Mayer’s study [12] of new industrial plant and plant 
additions started in the USA in 1954 and 1955 obtained an average lag from 
the investment decision to completion of seven quarters. Nobay [13] has 
calculated an average lag between ordering and delivery of engineering goods 
in the United Kingdom m 1965 of about four quarters. Addition of a planning 
period of one quarter gives an average five-quarter lag between appropriations 
and point of expenditure. 

Although econometrically estimated lags differ quite considerably, both US 
and UK surveys (for example, Nickeil [1] and Jorgenson [7]) conclude that the 
average lag between changes in the determinants of investment and in 
expenditure on investment is about lf-2 years. The evidence also suggests that 
the lag for output changes is shorter than that for cost-of-capital variables, 
this is consistent with the putty-clay characterisation of production functions. 


13,7 Conclusion 

Investment is a theoretically complex topic. In a textbook on macroeconomics 
We on ty been able to indicate the basic theoretical framework. While 
simplified investment functions specify the determinants of investment as 
current and lagged values of output and interest rates, one must not forget that 
investment depends on expectations about the future. This factor, together with 
a complex lag structure, makes it particularly difficult to get reliable quantita¬ 
tive information about investment behaviour. 

As the next two chapters show, investment, specified by a simple functional 
iorm is a key variable in explanations of cyclical fluctuations and long-run 
growth in national output. 

References 

[li S. J. Nickeil, The Investment Decision of Firms (Cambridge University 
Press, 1978). J 

^ Franks and J - E - Broyles, Modern Managerial Finance (New York- 
Wiley, 1979). 

[3] J. Tobin, ‘A General Equilibrium Approach to Monetary Theory 5 
Journal of Money, Credit and Banking , 1 (February 1969) 

[4] M. Sumner, ‘Investment Grants’, in D. Currie at al (eds), Macroeconomic 
Analysis (London: Croom Heim, 1981). 


Investment 


247 


[51 D. W. Jorgenson, ‘Capital Theory and Investment Behavior’, American 
Economic Review , 53 (May 1963). 

[6! D. W. Jorgenson, ‘The Theory of Investment Behavior’, in R. Ferber 
(ed,). Determinants of Investment Behavior (New York: Columbia 
University Press, 1967). 

{71 D. W. Jorgenson, ‘Econometric Studies of Investment Behavior: A 
Survey’, Journal of Economic Literature , 9 (1971); reprinted in P. G. 
Korliras and R. Thorn (eds), Modern Macroeconomics (New York: 
Harper & Row, 1979). 

|8| D. Savage, ‘The Channels of Monetary Influence: A Survey of the 
Empirical Evidence 5 , National Institute Economic Review (February 
1978). 

19 J N. Oulton, ‘Aggregate Investment and Tobin’s q: the Evidence from 
Britain 5 , Oxford Economic Papers , 33, 2 (July 1981). 

[10] N. H. Jenkinson, Investment, Profitability and the Valuation Ratio , 
Bank of England Discussion Paper No. 17 (September 1981). 

[11] G. J. Anderson, ‘A New Approach to the Empirical Investigation of 
Investment Expenditures’, Economic Journal , 91 (March 1981). 

f 121 T. Mayer, ‘Plant and Equipment Lead Times’, Journal of Business, 33 
(1960). 

[13] A. R. Nobay, ‘Forecasting Manufacturing Investment 1959-67: Some 
Preliminary Results’, National Institute Economic Review, 52 (May 
1970). 

[14] H. B. Chenery, ‘Overcapacity and the Acceleration Principle’, Econo - 
metrica (January 1952). 


14 The Trade Cycle: Keynesian 
and Monetarist Interpretations 


The long-run expansion of industrialised market economies has been accom¬ 
panied by cyclical fluctuations in economic activity. This type of fluctuation is 
known as the business or trade cycle. The general feature of the cycle is that an 
expansion of economic activity is followed by a contraction, which is in turn 
succeeded by a further expansion. Explaining the occurrence of trade cycles has 
been a major preoccupation of macroeconomics for a long time. 

Measuring cyclical fluctuations in economic activity is not particularly easy 
because a large number of variables, such as industrial production, total 
employment, fixed private investment, the price level and interest rates, are 
involved. Each one has its own specific cycle and does not move exactly in 
phase with the others. An aggregate measure of the trade cycle is obtained by 
recording a large number of specific cycles, comparing their respective phases 
and dating their turning-points. Those variables which then appear to cycle in a 
consistent way in relation to the others are then used to date the turning-points 
and phases of the general cycle in economic activity. This is termed the 
reference cycle. Figure 14.1 shows the UK reference cycle as dated by the 
Central Statistical Office. The top line gives the dates of troughs (T) and peaks, 
(P) for the reference cycle. 

In the nineteenth century and up to the Second World War trade cycles in 
the United Kingdom involved absolute increases and decreases in real GDP. 
The post-war cycles up to the mid-1970s involved no decline in absolute GDP 
during recessions, only a retardation in its rate of growth. This was in complete 
contrast to the inter-war cycles, which had been more severe than the 
nineteenth-century business cycles. In the post-war period cyclical fluctuations 
have been milder than the nineteenth-century ones. However, the two reces¬ 
sions since 1973 have been more severe and have involved absolute fails in 
GDP from one year to the next. 

Another difference between pre-war and post-war trade cycles is that the 
price level fell during the pre-war recessions. In fact there was a downward 
trend in UK prices throughout the 1921-38 period. Since the Second World 
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Figure 14 1 The reference cycle and the cycle oj GDP for the United Kingdom, 

1957-81 

Sources: various issues of Economic Trends. 
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V 1 ' S ' ages 0f the c ^ de ' tho “g h «*<« has been some 
Shapiro IU). l3tter part 0f the recessi0 " Phase (see 

A good deal of macroeconomic theory relates in one way or another to 
exphnmng trade-cycle behaviour. Theories of the determinate of output 
nemployment, investment, the price level, interest-rate levels and other 
relevant variables all play their part in explaining fluctuations in the general 

examine eCOn °Th C ““''O' In ‘ h ' S chapter We narrow the focus in order to 
examine some theoretical approaches which are explicitly directed at explain¬ 
ing the general configuration of the cycle. The studyorparticulafcycles would 
■ require more detailed empirical analysis. 

haVS sought t0 explain the central feature of the 
ychcal behaviour of industrialised, market economies. This is the regular 

gro^hThus f e . X a PanS1 ° n ^ nd contractlon in the process of long-run economic 
growth Thus it appears that expansion generates factors which bring about its 
own end and induce a period of contraction. Similarly, the process of comL- 
ion generates the conditions for recovery. These aspects of the cycle have 

to the'cfcle ° f / heones ^entratmg on factors endogenous 

cycle that will explain the cycle in terms of its internal dynamics. 

There is another approach to trade-cycle theory which does not rely so 
r °ng y on internal factors. It analyses cyclical adjustment paths tha/are 
generated by the impact on the economic system of exogenous factors, such as 
p pulation changes, the accumulation of new inventions (Schumpeter [2]) the 
penmg up o new territories or changing patterns of international trade. These 
two approaches are not dissimilar and a very clear classification of endogenous 
and exogenous factors cannot be made, as this distinction depends on what 

oSe i V s ,0 wofkini atl ° nSniPS ^ induded ^ the m ° dd ° f the econ °my with which 

For Keynesian economists the existence of trade cycles is prima facie 
evidence of the failure of market co-ordination and so provides a rationale for 
active government intervention intended to stabilise the economy. Keynesian 

«he P ' a r e:, tl0 vte b ,e s e the pm pla ^ * disturbance^ in 

anables, particularly m private-sector investment. In contrast 

b m v 0 S a mone S m ^ ^ ^ of 1 ^which originate riom acrions 

y the monetary authorities as a primary causal factor. 

14.1 Keynesian trade-cycle theory 

latelbte £ ade ' ( 7 cle « rew out of the ‘General Theory’, starting in the 
late 1930s Samuelson (31 first used the multiplier relationship together with the 

accelerator a (he ^ T‘ able mvestment - which he expressed in terms of the 
accelerator theory of investment, to construct cumulative upwards and 

downwards movements in real output. This process works as follows. An 

strST d 2"T aSe m output , whlch generates a demand for additional cacitai 

outmn H ^ f mCTeaSe mvestment ‘ Th e increase in investment causes 

income Lteiej Tb am °“ nt eqUai t0 ,he inCrease in “^stment times the 
income multiplier. The increase in income causes investment to rise further 
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and so the multiplier accelerator process continues. The money supply is 
implicitly assumed to adjust to the quantity of output. There is also no mention 
of price changes, as in the Keynesian tradition these are assumed fixed. Prices 
do not adjust: all adjustment is by quantities and hence gives rise to sizeable 
fluctuations in real output and investment. The supply of labour is assumed, in 
the typical Keynesian manner, to be perfectly elastic. As much labour as firms 
want to employ at existing prices is always forthcoming. The use of the mul¬ 
tiplier-accelerator relationship to derive cyclical fluctuations is now examined 
in more detail. 


The first-order multiplier-accelerator interaction 

The simplest specification of the accelerator function for net investment, 1% is 
the following first-order difference equation (see Chapter 13 for its derivation): 

P t = x >{y t ~y t -d 04.1) 

In this version the capital stock is fully adjusted to its desired level at the end of 
each period. When firms enter the current period their capital stock is not 
optimally related to current output, as it was adjusted to last period’s output. 
Investment (or disinvestment) therefore takes place but not until the end of the 
pe,riod. Consumption is assumed to depend proportionately on the current level 
of income: 

C, = (1 - s)y, (14.2) 

where s is the marginal propensity to save. The model is solved by assuming 
short-run equilibrium is achieved in each period whereby aggregate demand 
equals national output: 

y t = C t + I t + AE t (14.3) 

where AE is autonomous expenditure. Therefore, for short-run equilibrium we 
must have 

y t — (1 - s)y t + v(y t - y,_,) + AE r (14.4) 

Output and demand vary from one period to another because aggregate 
demand depends on last period’s income as well as on current income. When 
last period’s income differs from this period’s income aggregate demand 
changes from period to period. Solving equation 14.4 for y we obtain 




(14.5) 


Equation 14.5 is an example of a first-order linear difference equation as it is 
lagged just one period. Using equation 14.5 we can derive the time path of 
income. We start from a static equilibrium level of income which equals AEis, 
(This is derived from equation 14.4 by setting y t =y t . x and solving for the 
static equilibrium level of income.) Income then diverges from its static 
equilibrium level. In the initial period 0 income is y 0 : thus the initial divergence 
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>sy„-A E/s. From equation 14.5 we therefore obtain that income in period 1 is 




Therefore, continuing on for ,„y t , etc., by substituting into equation 14.5 we 
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I AE\ AE 

= (l +*)■(*,-—)+— (14 . 7a) 

where g = s/{v - s). 

Now g will be positive provided that v is greater than s. This is what one 
would expect given that s is less than 1.0, and v, the capital-output ratio is nor 
many greater than 1.0. Since s is a fraction,, = s/(, -s) will also be less than 
7 ’ , mter P ret: S the growth of national output. Any initial divergence 
each p P eriod° m ^ ° nSmal ^ ^ iS ContinuaJ1 y magnified at a rate of 1 + g 

fj n §e ?f 81 ? Sre are f ° Ur baSic types of ad J^ustment path that a variable can 
follow The adjustment path can converge towards equilibrium, in which case 
the model is stable, or diverge from equilibrium, in which event the model is 
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unstable or explosive. The adjustment path is further characterised as oscillat¬ 
ing or monotonic. The latter path always moves in the same direction. The four 
kinds of adjustment path are shown in Figure 14.2 and illustrated using the 
general form of equation 14,7a in which a=l + g: 


/ AE\ AE 

y ’ =a ‘V°-—) + - 


(14.7b) 


The four types of adjustment path are: 

1. Stable and monotonic when a lies between 0 and +1.0. a' gets steadily 
smaller as t increases so that the divergence of income from equilibrium 
eventually becomes negligibly small. 

2. Stable and oscillating when a lies between -1.0 and 0. As t tends to 
infinity a' tends to zero but in doing so alternates between being positive 
when t is an even number and being negative when t is an odd number. The 
adjustment path oscillates around the equilibrium value of income, which 
is therefore overshot a number of times. As the oscillations gradually die 
away, the cyclical path is said to be damped. 

3. Explosive and monotonic if a is greater than 1.0, As time progresses a ! gets 
larger. In the model discussed above the adjustment path is explosive 
because g lies between 0 and +1.0 so that a = 1 + g is greater than 1.0. 
Whether income is continually rising and falling is determined by whether 
the initiating movement was an increase or a decrease in output 
respectively. 

4. Explosive and oscillating. If a is less than -1.0, a' again tends to infinity as 
time passes. Since a is a negative number, a 1 is alternatively positive and 
negative depending on whether t is an even or an odd number. Because a 1 
gets absolutely larger as time passes, equilibrium is overshot by ever- 
increasing amounts. Cycles of ever-increasing amplitude are said to be 
anti-damped. 



Figure 14.2 The four types of adjustment path 
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different result) a capital—output ratio of less than 1.0 produces convergence, 
while a v greater than 1.0 causes divergence, irrespective of the size of the 
marginal propensity to save. In general a small capital-output ratio is required 
to produce anti-damped cycles. 

Table 14.1 presents numerical examples which illustrate the four types of 
adjustment path by taking pairs of values for 5 and v from each of the areas A, 
5, C and D of Figure 14.3. The marginal propensity to save is taken to be 0.3 
in all four cases and v is varied to give different adjustment paths. Autonomous 
. expenditure is assumed to be equal to 300, which gives an equilibrium level of 
output of 1,000. The difference between 1,000 and income in period / gives the 
divergence from equilibrium. 

The initial deviation from equilibrium is caused by an increase in period 1 of 
30 in autonomous expenditure which returns to 300 in all subsequent periods. 
In the divergent monotonic case income moves steadily away from equilibrium. 
Cycles occur in cases B and D. After the initial shock, equilibrium is 
approached but is overshot. Income falls below equilibrium and returns, again 
overshooting. The cycles in case B diminish with time and there is convergence 
towards equilibrium, unlike case D. 

The lagged capital-stock adjustment mechanism, linked with particular 
values of u and 5 is responsible for this cyclical behaviour. When income rises 
so does the desired capital stock, but the actual capital stock is not increased 
until the next period. Take case B. Income rises by 30 in period 1 but net 
investment does not rise (by 24") until the next period. This increase in invest¬ 
ment demand stimulates an increase in income but, because autonomous 
expenditure falls back to 300, income rises less in period 2 than in period 1. 
Consequently net investment is lower in period 3 than in period 2. The fall in 
net investment causes income to descend from its peak level of 1,045. Since 
income has fallen. Firms wish to hold less capital stock than actually exists. 
This is indicated by a. desired disinvestment of-1.2. The fall in investment 
promotes a further fall in output which is carried below its equilibrium level. As 
income falls its rate of decline diminishes and disinvestment eventually reduces 
the actual capital stock below its desired level. Net investment becomes positive 
in period 10 and as a consequence output rises. 


Modifications to the multiplier-accelerator interaction 

There are several important features of actual trade-cycle experience which the 
multiplier-accelerator mechanism considered on its own fails to explain: 

(1) While the accelerator theory could explain net fixed investment when it 
is positive it cannot explain tf/sinvestment. When the actual capital stock 
exceeds the desired stock, the rate of disinvestment is determined not just by_ 
the decline in output but also by the rate at which the capital stock depreciates. 
It is for this reason that the accelerator principle works better as an explanation 
of inventory investment than of Fixed investment since the rate of both 
increases and decreases in stocks is directly linked to the behaviour of actual 
and anticipated sales. The accelerator principle therefore can quite plausibly be 
applied to the analysis of inventory cycles (as by Metzler [4]). 
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(2) Positive net investment, let alone gross investment, has not ceased 
entirely during depressions, as occurs in the multiplier-accelerator model out¬ 
lined above. Even in the very severe depression of 1929-33, when US GNP fell 
by 30 per cent, real gross private investment fell by 90 and not by 100 per cent. 

(3) The cycles generated by the multiplier—accelerator interaction are either 
damped or explosive. Only if v and s have particular values is a regular cycle of 
constant amplitude produced. To achieve this in the model developed here, v 
must equal 1.0 for all values of s. Such stringent requirements are unlikely to be 
fulfilled in practice, yet actual cycles have been fairly regular and have 
displayed no tendency to either die out or explode. 

In order to provide a more satisfactory theory of the trade cycle the mul¬ 
tiplier-accelerator relationship has been modified and supplemented in various 
ways. The relationship can be made non-linear by allowing s and v to vary over 
the cycle. The theory of permanent income rationalises pro-cyclical (that is, 
moving with output) movements in the mps. The gap between the desired and 
actual capital stock can be expected to get smaller as the boom proceeds. Both 
factors reduce the rate at which aggregate demand grows and can thus 
rationalise an upper turning-point in the cycle. 

An alternative but mutually compatible way of generating cycles is to limit 
the explosive path of the multiplier-accelerator interaction by imposing floors 
and ceilings to the level of real output. This is Hicks’s [5] solution. The floor is 
set by autonomous investment and the ceiling is determined by limitations on 
the quantity of labour supplied and on the capacities of the capital-goods 
industries. 

The role of money was not entirely rejected by Keynesian trade-cycle 
theorists. When included (as by Hicks [5]) it played a secondary role. In a 
boom the growth in the demand for money relative to its supply caused interest 
rates to rise and so helped to dampen investment. In the depression when the 
demand for money had fallen relative to income, low interest rates might help 
to stimulate investment once profit expectations had recovered somewhat. 


14.2 The monetarist interpretation of trade cycles 

The monetarist view, which stretches back to classical writings, holds that, 
while money has no long-run effect on real national output, in the short run 
monetary disturbances can exert powerful independent influences on real 
output. The relationship between money and income in the USA has been 
thoroughly documented by Friedman and Schwartz [6]. They single out four 
periods of economic stability, 1882-92, 1903-13, 1923-9 and 1948-60, 
during which real income grew at similar rates but the rate of change of the 
price level varied between minus 1 per cent and plus 2 per cent. The variation 
in the rate of change of the price level is explained by differences in the rate of 
growth of the money supply. They consider that the long-run rate of growth of 
real output and the money supply are largely independent. 

Short-run monetary fluctuations are associated with similar fluctuations in 
real output, Friedman and Schwartz consider that the primary causal link goes 
from monetary changes to variations in real output. They believe this is 
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f r ^ CUiarJy im P° r 5j n ^ n explanation of severe contractions. Six of the con- 
f a S lfied as severe: 1873-9, 1892-4, 1907-8, 1921-2, 1929-33 
ana iiW-s. In the severe contractions the money supply decreased and four 
of them were accompanied by a banking crisis. 

Since the money supply has generally continued to increase during less 
severe recessions. Friedman and Schwartz relate fluctuations in the rate of 
change of the money supply to variations in economic activity One such 
exercise involves comparing the reference cycle with a step function in the rate 
hange of the money supply. Each step occurs when the rate of change of 
the money supply passes from a high to a low rate and vice versa. On average 

b^enmolrhl hffl8e ° f ^ SUPPiy precede the reference P eak 

lead the ^ f 6 mCI \ ases in the rate of c ^nge of the money supply 
lead |he reference-cjmle trough by four months. The standard deviation of the 

the though. m ° ney SUPP 7 SenCS iS Cigh£ m ° nthS at the peak and six months at 

From this and other evidence Friedman and Schwartz conclude that 
changes m the rate of growth of the money supply cause changes in the same 
direction in real output which occur after quite a long and variable lag. It is this 

monem ™ df ? Ce wh,ch leads Friedman to eschew the use of discretionary 
monetary policy since it is likely in these conditions to be unsuccessful. 

The arguments supporting the Friedman position have been the subject of 

nrirnaoTT Pa ?' CUlarly relatin 8 t0 whether changes in the money supoly 
p ly depend on national income or occur independently. Another issue 
concerns the timing evidence. Friedman himself recognises that the timing of a 
relationship whereby variable X leads variable Y by no means justifies the con 
elusion that X causes Y Tobin (see 18 J and [9]) and others hav e J devised models 
m which income is the causal factor but money leads income, or in which 
money is the prime-mover but income leads money. Although Friedman’s 
theoretical underpinning of a causal and timing relationship that voes from 
money to income ,s not fully worked out, the alternative possibilit es such a" 
an increase ,n output inducing a rise in the money supply several monis before 
the: increase ,n output actually occurs (Kalder [101) seem less plausible 
of IZr/ his contention that money supply changes occur independently 
of output and produce disturbances in output Friedman cites three occasions 

the n Feri y '?i Une 19 f ° Ct ? ber 193,1 and Ju| y 3936 to January 1937), when 
led to d h Reserve Systcrn deliberately followed a restrictionary policy. This 
ed to a sharp contraction in the money supply to be followed by a severe con¬ 
traction in industrial output. y 

Cagan [11) provides further detailed evidence for the USA of the cvclical 

on a hTL°vl f ete Tr tS 0f the m0ney StOCk - He estimates^teatm 
the O f ^ at,on of the mone -V supply about its trend is accounted for by 
the currency money supply ratio, one-quarter by the reserve ratio and one- 
fifth by high-powered money. The latter variable has become more important 
in recent cycles. Since ‘high-powered’ money is subject to government cortro 
it can vary independently of income, unless the government chooses to aUow h 

1 The centra] bank of the USA. 
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to vary with income. This leaves us with the currency and reserve ratios as 
variables which could depend on income and thus cause money to dance to the 
tune played by income. 

As the demand for money grows more (less) rapidly in relation to its supply, 
the rate of interest is predicted to rise (fall). If a rise (fall) in the interest rate 
decreases (increases) the currency or reserve ratio, the money supply will 
expand (contract), given a constant ‘high-powered’ money base (see 
Chapter 9). In this event the direction of causality is from income to the 
money supply so that the latter is endogenous. 

Cagan considers the evidence to support the interest-rate mechanism out¬ 
lined above to be weak but finds other ways in which the state of business 
activity influences the currency and reserve ratios. As the expansion 
approaches the peak the currency ratio tends to rise. (The reasons for this are 
not clear.) The rate of growth of the money supply falls and checks the growth 
of output. Once the contraction sets in both ratios rise. Banks become more 
cautious about lending and wish to strengthen their liquid assets position. The 
public, experiencing similar uncertainties, raise their desired currency ratio. 
Both these factors lower the money supply (or alternatively its rate of growth) 
and strengthen the forces of contraction. This process may become seif¬ 
generating, as the attempt by banks and the public to make their asset 
portfolios more liquid drains banks of cash reserves. Banks then need to 
liquidate more assets and the public, losing confidence in the banks, draw out 
more cash. A full-scale bank panic can be triggered off which exacerbates the 
contraction. Monetary factors can therefore contribute to cyclical disturbances 
in economic activity, both by occurring independently and by being related to 
changes in national income. 

There are two aspects to the Keynesian argument that money is of little 
importance in influencing the level of economic activity in the short run. One, 
which we have just discussed, is that the money supply should be determined 
endogenously by national income. The other is that national income should be 
unresponsive to changes in the money supply. This necessitates velocity chang¬ 
ing so that money supply changes are rendered ineffective. An increase in the 
money demand, accompanied by a reduction in the rate of growth of the 
money supply such as might occur at the peak, causes higher interest rates, 
which drive up velocity. This means people are financing each pound’s worth 
of annual income with less money. If money is to have little influence, the 
changing demand for money with respect to output that occurs over the trade 
cycle must be accompanied by large pro-cyclical variations in velocity. Also, 
the change in interest rates which accompanies the change in velocity should 
have little effect on expenditure. 

The observation that velocity rises in the upswing and falls in the downswing 
therefore weakens the case for the powerful influence of money. Friedman [12] 
distinguishes between measured velocity, the usual calculation of velocity, 
which is current income divided by the stock of money, and desired velocity, 
which is permanent income divided by the money stock. Since permanent 
income changes less over the cycle than measured income, desired velocity will 
vary less than it appears to do when measured inappropriately. 
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14.3 Conclusion 

The Keynesian emphasis on the causal role of real variables, particularly 
investment, in generating trade cycles places the responsibility for cyclical 
fluctuations firmly with the private sector. This contrasts with the monetarist 
view that monetary disturbances are the major factor in causing cyclical 
fluctuations. The private sector is inherently stable but is subjected to monetary 
shocks brought about by the authorities. For instance, the 1929-33 depression 
is primarily attributed to the inappropriate policy of monetary contraction 
adopted by the Federal Reserve System following the Wall Street crash. 
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15 Economic Growth 


The short-run general macro model developed in section I was based on the 
following simplifying assumptions: 

(1) The time period involved in the analysis was so short that the net invest¬ 
ment taking place had no significant effect on the size of the economy’s capital 
stock. This allowed us to concentrate on the effect which that net investment 
has on the size of aggregate demand while neglecting its effect in increasing the 
economy’s productive capacity. 

(2) A constant population. This allowed us to concentrate on the factors 
underlying the demand and supply of labour from a constant population. 
However, during the last century and a half the population of almost every 
country has been increasing at varying geometric rates. This has resulted in an 
increase in the labour force over time and has been another factor in increasing 
the productive capacity of the economy. 

(3) An unchanging level of technical knowledge. This assumption also needs 
to be relaxed as increasing technical knowledge has resulted in a continual 
decrease in the real resources required per unit of output as well as in the 
introduction of new products. Technical change has been a major historical 
factor in increasing the economy’s productive capacity. It has also stimulated 
the rate of growth of demand through its impact on the rate of investment. 

It is now necessary to extend the earlier analysis in order to examine the 
effect that capital accumulation, population growth and technical progress 
have on the equilibrium solution for the economy. The reason for concentrating 
on equilibrium solutions are as follows: 

(a) Equilibrium dynamic solutions are relatively easy to set up and solve, 
while disequilibrium dynamic systems are much more difficult to deal with as 
their behaviour depends on the error-adjusting mechanisms and lag structures 
specified. 

(b) Neoclassical economists believe that the economy is inherently stable and 
that it tends to return to some full-employment growth path if it is displaced 
from this path. On the other hand, some Keynesians and neo-Keynesians 
believe that a capitalist economy is inherently unstable, with such stringent suf¬ 
ficient conditions for equilibrium full-employment growth that it is unlikely to 
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be achieved. In order to throw some light on this difference of opinion it is 
necessary to examine the conditions necessary for the existence of full- 
employment equilibrium growth and the stability of this equilibrium growth 
path. 


15.1 The impact of capital accumulation and population growth 

We now consider what impact capital accumulation and population growth 
have on the economy. For the time being technical knowledge is assumed fixed. 
It must therefore be kept in mind that the conclusions of this section relate to 
an economy in which technical change is absent and some of them would be 
modified by the presence of technical progress. This is examined later in the 
chapter. 

Capital accumulation and population growth mean that the quantity of 
available inputs in the aggregate production function increases over time. The 
concept of an aggregate production function was introduced in Chapter 5 when 
discussing the supply side of the economy. It is written as 

y — f(L, K, T) ( 15. 1} 

where y is the real output per period of time, L is the flow of labour services per 
period of time, K is the capital stock which yields a proportionate flow of 
capital services per period of time, and T is the state of technical knowledge 
which we assume fixed. The law of variable proportions is expected to hold in 
this economy, so that in the absence of technical change an increase in only 
one type of input, the other remaining fixed, will lead to a less- than 
proportionate change in output and further increases in this input will lead to 
diminishing increases in output. 

For simplicity we assume that the economy as a whole experiences constant 
returns to scale, so that a given proportionate increase in both capital and 
labour inputs per period of time will lead to the same proportionate increase in 
output per period. This implies that in the economy the size of the market for 
each industry s products is much larger than the capacity output of the plant 
with the lowest unit costs in the industry. Constant returns to scale for the 
economy as a whole implies that the aggregate production function is linearly 
homogeneous in capital and labour inputs. (See the mathematical appendix to 
this chapter, note 1 , for the implications of linear homogeneity in the produc¬ 
tion function and for the proofs relating to the following discussion.) This 
means that in the absence of technical change the production function can be 
written as 

T = F (t) 0r y = LF (l) (15-2) 

Thus the average product of labour in the economy, y/L, is an increasing func¬ 
tion of the capital—labour ratio, given that factor proportions are variable. 

However, the operation of the law of variable proportions allows us to 
deduce that y/L will increase at a diminishing rate as the capital-labour ratio 
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increases. Therefore, a proportionate increase in both labour and capital inputs 
will keep average output per head constant, while a greater increase in labour 
inputs to capital inputs will decrease average product per head. This is 
illustrated in Figure 15.1. 

The law of variable proportions implies that the marginal product of a factor 
decreases as relatively more of that factor is applied to the production of 
output. This leads to the deduction (see appendix, note 1 ) that the marginal 
product of capital decreases with increases in the capital-labour ratio, while 
the marginal product of labour decreases when the capital-labour ratio 
decreases. Therefore, in a competitive economy where profit-maximising 
entrepreneurs hire factors up to the point where their price is equal to their 
marginal value product, the equilibrium real wage and real interest rate will 
change with changes in the capital-labour ratio. 

If the capital stock is growing faster than the labour force, real interest rates 
will fall and real wages will rise, while in the case where the labour force is 
growing faster than the capital stock, real interest rates will tend to rise and real 
wage rates fall. In both cases the increase in inputs into the production process 
results in a growth in output. However, output only grows at the same rate as 
any of the inputs if both inputs are growing at the same rate. In this case rela¬ 
tive factor prices will remain constant as the capital-labour ratio stays 
unchanged. 

The analysis in earlier chapters concentrated on the impact of net investment 
on aggregate demand and neglected its effect on the economy’s productive 
capacity. In growth models explicit account is taken of the productive impact 
of positive net investment which equals the increase in the capital stock. 
Therefore 

/ = dK/dt (15.3) 

A constant labour force in the presence of net investment means that the rate 
of growth in output capacity will be below the rate of growth of the capital 
stock because of decreasing marginal returns. If incentives for entrepreneurs to 



Figure 15.1 Average output per unit of labour input as a function of the 

capital—labour ratio 
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invest are to be maintained, the growth in the capacity to produce output must 
be matched by an increase in aggregate demand. Otherwise the growth of 
excess capacity will choke off any desire to invest. Therefore, as long as net 
investment is positive any solution for income over time in a macro model must 
involve some growth (or decay) path for income rather than a stationary long- 
run equilibrium value, A stationary long-run solution for income can only 
occur when there is no technical change, a constant labour force, no net invest¬ 
ment and zero savings. Any other stationary situation will not persist in the 
long run. 

If we introduce growth in the labour force so that the long-run supply of 
labour, L, grows at a steady exponential rate of ji, we have 

L = (15,4) 

This growth path in the labour force is depicted in Figure 15,2a. We can also 
depict it in natural log form when equation 15.4 becomes 

log L = log l 0 + pt (15.4a) 

This equation, plotted on semi-log graph paper, is shown in Figure 15.2b. Here 
the growth path is a straight line with positive intercept equal to log L 0 and a 
positive slope equal to the exponential growth rate, p. 

• The continual increase in the labour force will lead to an increase in the 
economy s productive capacity. Once again it requires an increase in the level 
of aggregate demand to maintain full employment and long-run equilibrium. If 
the capital stock increases less rapidly than the labour force, the capital-labour 
ratio falls. Because of diminishing returns output per head falls so that the rate 
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Figure 15.2 The growth path of labour growing-at a constant exponential rate, g 


Economic Growth 


265 


of growth of output is lower than the rate of growth of the labour force. In this 
event the real wage rate will have to fail if full employment is to be maintained. 
Once more equilibrium in the economy, other than in the very short run, will 
involve some growth path in real national income rather than a constant value 
of real national income. 

When the labour force is growing at some exponential rate, g, income per 
head, y/L, can only stay constant if the capital stock is also growing at g and 
so is aggregate demand. In this situation all the flow variables in the economy 
must grow through time at the exponential rate, g. The stock of money must 
also grow at this rate in order to keep the price level constant. Such a rate of 
growth in all the stock and flow variables would keep the real rate of interest 
and the real wage rate constant. 

The above discussion has shown that any equilibrium solution in a macro 
model that includes capital accumulation and population growth must 
necessarily involve finding some growth path for the level of income. An 
equilibrium solution in a growth context of a closed economy macro model 
with a goods market, a money market and a production sector would involve a 
growth path in which 

(a) at every moment in time desired investment and government spending are 
equal to desired saving plus taxes, 

(b) the money market is in equilibrium so that (M/P)° = (M/P) s , 

(c) full employment or a constant rate of unemployment exists, and 

(d) there is equality between desired and actual capital stocks. 

Growth models without a money market will have an equilibrium growth 
solution if conditions (a), (c), (d) are fulfilled, while the simplest growth model 
which concentrates on only the goods market will require (a) and (d) to be 
fulfilled. Steady-state equilibrium growth is an equilibrium growth rate which 
occurs at a steady exponential rate. Not all equilibrium growth paths are 
steady-state growth paths. However, most analyses of growth models have 
been of steady-state solutions. 

For policy purposes it would be useful to analyse a macro growth model that 
includes a monetary sector, such as a growth version of the model developed in 
Chapter 6. The dynamic properties of such models are quite complicated 
(Tobin [lj and Johnson [2j. Therefore, it is easier to develop the conditions 
necessary for the existence of an equilibrium growth path and examine the 
stability properties of such a path in simpler models which exclude the 
monetary sector. In doing this we will be following the work of the pioneers of 
growth theory, such as Flarrod, Joan Robinson, Solow and Swan. 


15.2 The Harrod growth model 

The simplest growth model is that formulated by Harrod (see [3], [4] and 
Domar [5]), which is made up of a goods market and a production sector. The 
model has the following features: 

(1) It neglects the lag structure of the economy as this will have no effect on 
the steady-state equilibrium solution. This neglect of lag structures is common 
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entrepreneurs. Then the economy’s equilibrium growth path which maintains 

equalmns n Ji n 5 14 e 6° 0d d Tfn 1 T be determined by simultaneous solution of 
equations 14 a, 14.6 and 14.7. Substituting for / and 5 in equation 15.5 gives a 
first order differential equation in y and f. ° " ' 

ndym^sy as.® 

Dividing through this equation by vy gives 


y dt v (15.9) 

™°e7time X T{!(ref' S pr0p0rti ° nal rate growth of equilibrium real income 
time. Therefore, equation 15.9 shows that the equilibrium growth rate of 

,n ome ,n Harrod’s model must be s/. This equation can be integrated to give 
Thetfote t,mS Pat " ° f 7 m termS ° f S/V ” d ' (see appendix, nJ 2 ). 


y = To exp[(s/g)r] 


(15.10) 


where y 0 is the value of y at some arbitrary time 0. 
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Stability properties of the Harrod model 


Let the rate of growth of real income expected in the near future by 
entrepreneurs bey. If the current level of real income is y, then the level of rea^ 

^The" r 6 ' mt u e near fUtUre entre P rerleurs will expect will be 
‘ Th ate ofchange with respect to time of this expected real income will be 

d!dt(yf ) - j ye j‘ (15 J1) 

Substituting this rate of change of expected real income for dy/dt in equation 

L,1 g } h J inves r traent functi °n for situations where expected growth in 
ncome is different from the actual growth in income. Therefore 

I = v(d/dt)(ye J ‘) = vjf‘ (11?a) 

Substituting this value for I into the goods-market equilibrium condition S = I 
and assuming that S = ,yy. gives ’ 


(15.12) 
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where y is the actual value of the real national income at any time /. Rewriting 
this gives 

y = (y!s)jye Jt (15,12a) 

Therefore, actual income at time t = (j/GJ (expected income at time t). 

This shows that the expected real income at time t can only equal the actual 
income at that time if the rate of income growth expected by entrepreneurs^', is 
equal to the warranted rate of growth, G w . When the warranted rate of growth 
equals the expected rate of growth then aggregate demand at every point in 
time will be just large enough to keep the economy’s capital equipment working 
at its designed capacity. 

Ify is below the warranted rate, G w , then actual income at any time t will be 
below the expected level of income for that period. This shortfall of actual 
income below expected income will lead to excess capacity in the economy as 
entrepreneurs had invested in sufficient capacity to meet the expected level of 
aggregate demand. If this excess capacity leads entrepreneurs to lower their 
expected rate of growth, this will lead to a further decline of the expected and 
actual growth rates below the warranted growth rate. The opposite situation 
will occur if / is above the warranted growth rate. This unstable property of the 
warranted growth path, where deviations off the growth path tend to lead to . 
further movements away from it, is known as the ‘knife-edge’ property of the 
Harrod model. 

Once the economy is off the warranted path in the Harrod model, whether it 
eventually moves to some warranted growth path depends on the error- 
adjustment mechanism adopted by the entrepreneurs to correct their mistaken 
expectations. Therefore, an analysis of the disequilibrium path of the model 
requires one to specify an error-adjustment mechanism and then carry out a 
dynamic analysis. Such analyses have been carried out by Jorgenson [6] and 
by Phillips [7J (see Ch. 10 of Allen). These analyses dropped the equilibrium 
requirement that the desired capital stock is always equal to the actual capital 
stock and set up error-adjustment functions for investment, so that any excess 
or shortfall in the desired capital stock over the actual capital stock was only 
corrected over a number of years, rather than in the immediately following 
year. These analyses found that unless the error-correcting period was longer 
than v/s years, once the economy was off the warranted growth path it tended 
to move further away from this path. 


The natural rate of growth in the Harrod model 

The analysis of the Harrod model up to this point has ignored the rate of 
growth of the labour force and technological change. Assuming that the labour 
force grows at an exogenous exponential rate, p, the long-run labour supply 
equation is 

L = (15.4) 

In the absence of technical change the desired labour—output ratio, u, is 
assumed to be constant and the maximum real output, y, that can be achieved 
by the economy at any time t is 


Economic Growth 


269 


y = (1 /u)L 0 e* (15.13) 

Therefore, the maximum sustainable rate of growth on the supply side of an 
economy without technical progress is 

(Vy)(dy/dt) — p (15.14) 

This is called the natural rate of growth and in the absence of technical 
progress it is equal to the rate of growth of the labour force, p. 

Technical change can easily be introduced into this model if it is assumed to 
occur at a steady exponential rate, m, and is of a labour-augmenting type. ! 
This form of technical progress occurs when the labour-income ratio, u, 
declines at a steady negative exponential rate through time so that 

u — u 0 e~ mt 

This means that over time less labour input is required per unit of output and 
the capital-labour ratio increases. Therefore, the maximum real income attain¬ 
able at any time t becomes 





= (15.15) 

u o 

Thus with a growing labour force and steady labour-augmenting technical 
progress, the maximum sustainable rate of growth on the supply side is the 
natural rate of growth which is equal to the sum of the rate of technical 
progress, m, and the rate of growth in the labour force. Thus 

(1 /y)(dy/dt) — m + p (15.16) 


Conflicts between the warranted and natural growth rates 

The earlier analysis of the warranted rate of growth demonstrated that, given s 
and v, this was the only rate of growth at which the economy could grow if 
desired savings were to equal desired investment and the actual capital stock 
were to equal the desired stock of capital. However, the ability of the economy 
to sustain a particular warranted growth path depends on the warranted 
growth rate either being equal to or less than the natural rate of growth. 

If the warranted rate of growth is equal to the natural rate of growth, then it 
is possible to have a steady-state rate of growth with either full employment 
(the so-called ‘golden age’) or a constant rate of unemployment. In this steady- 
state condition income and capital stock per head will remain constant in the 
absence of technical change, while it will rise at the same exponential rate, m, 
as the rate of technical progress if labour-augmenting technical change occurs. 

If the warranted rate is below the natural rate of growth, then it is possible to 
maintain steady-state growth at the warranted rate with continually increasing 

1 Unless technical progress is of this labour-augmenting or Harrod neutral type there 
will be no steady-state solution for the model. 
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unemployment. Here 
G w — s/v < m + p 

In this situation the standard Keynesian monetary and fiscal policies used to 
eai wtth unemployment are totally inappropriate. If G < m + u and the 

capacity^ 'unfmrin 8 “ f warranted rate ' then it is operating af Ml 
apacity. Unemployment is growing as investment and saving out of full- 

pacity output is too small to equip all the new arrivals in the labour force 

L/ni f h ° Se r eX1Stm , g workers displaced by technological change, with the 
quantity of capital necessary for their employment 

s fZ\TZ P lT ent iS pr0duced by inadet l uate capital accumulation and 
saving out of full-capacity output, given the desired constant capital-output 

atio, v. It is not brought about by inadequate aggregate demand, as growtfat 
the w arramed rate involves the economy in fu|1 utilisation of its ^ 

he Keynesian monetary and fiscal policies to cope with unemployment were 
signed to deal with deficient aggregate demand. Therefore, applying them in 
this case will only make matters worse by diverting resources awav from 
capital accumulation. This state of affairs makes standfrd short-run Keynesian 
analysis inappropriate for many developing countries, 

.T 16 ° nly sens,ble wa y to deal with growing unemployment when the 
economy is growing at the warranted rate is to increase the warranted rate 

taaeas^thTrate I 63 ''f ^ ° f Sa ™ gs ° Ut ° f rea] income 50 as “> 

decrease fn ihl i n ^cumulation out of fuil-capacity real income or a 
decrease in the desired capital-labour ratio. Both of these may eventually 

occur under the pressure of economic forces but the process does require l 
change m relative factor incomes and prices. q 

fic/entlv^oHr ^ nstraklts P revent relative factor prices from changing suf- 
iciently, or if the process of change is slow and difficult, the government could 
take act'on to increase the rate of savings. This can take the tooZcreasmg 
the incentives for private saving, or directly increasing the rate of public-secto? 

• avmgSj Pursuing both policies simultaneously. Public-sector savings can be 

menfexpenditure” 8 ““ ^ ° f “ d by n0 "-P™ da ctive govern- 

J f ‘ he warranted rate of growth is above the natural rate of growth the 
ual rate of growth will be periodically constrained below the warranted’rate 
by a shortage of labour to man the newly produced capital equipmem The 
ysas m the previous section of the chapter showed that any decline in the 
xpected or actual rates of growth below the warranted rate of growth will lead 

dLi^ e h S t h CaPaC1 7 m the eC ° n0my ' The emer S ence of excess cecity will 
lead to nerind Cen fH e i° mV6St and thUS reduce ^ rate of investment. This will 
due tn ri r ' S + ° 6C ining a §§ re § ate demand and increasing unemployment 
. e lcien a gg re gate demand in relation to installed capacity. This is the 

develoned f °Th WhlC h h trad i tlo !? al Ke ^ nesian monetary and fiscal remedies were 
developed. They have the desired impact on the level and rate of change of 

une m pi oyme n t through their effects on aggregate demand. However, as long as 

economv^N ^ff ° f , srowth remains above the natural rate of growth, the 
-rowth y W1 SUffer fr ° m penodlc depressions interspersed by periods of 
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When the warranted rate of growth exceeds the natural rate of growth the 
government can reduce the warranted rate through fiscal policy. This is done 
by changing the proportion of real national income that the government spends 
on goods and services which do not add to the economy’s productive capacity 
for marketable output and financing this change in expenditure by borrowing 
from the public. 

In the following exposition we assume that the proportion of government 
expenditure in real national income is y and that the government finances this 
expenditure entirely by selling bonds to the private sector. The modified 
Harrod model in this case is 


I + G = S goods-market equilibrium 

S = sy savings function 

/ = v(dy/dt ) investment function 

G = yy government expenditure function 

Substituting for /, G and S in equation 15.5a gives 
v(dy/dt) + yy — sy 
Manipulating this equation gives 

1 dy s-y 
ydt v 


(15.5a) 

(15.6) 

(15.7) 

(15.17) 

(15.18) 

(15.19) 


This shows that the introduction of government expenditure has lowered the 
warranted rate of growth which is now G w = (s - y)/v. The warranted rate of 
growth can now be manipulated by changing the proportion of national income 
spent on public-sector consumption and financing this by an equal change in 
government borrowing from the public. Therefore, the government can lower 
the warranted rate of growth through changes in fiscal policy at the expense of 
increasing its fixed-interest debt. However, in an exponentially growing 
economy (unlike the case of a stationary economy) continual deficit financing 
will not create an insupportable burden of debt. While the government debt will 
increase absolutely through time, it will tend to some constant ratio with 
respect to the annual real income (Domar [8]). 

In the absence of government expenditure and taxation the warranted rate of 
growth is equal to s/v , while the natural rate of growth is equal to m + p. In the 
Harrod model s, m and p are all exogenously determined, while v is fixed due to 
the assumption of a constant real rate of interest. Therefore, in the likely event 
of the warranted rate of growth not being equal to the natural rate of growth 
(i.e. shi^m + p) there are no economic forces changing these parameters and 
thus returning the economy to a long-run full-employment path. Any such path 
in the Harrod model is either fortuitous or attained through deliberate govern¬ 
ment policy. 

This characteristic of the Harrod model does not seem to be particularly 
realistic for developed capitalist economies in a long-run growth context. 
Historically these economies have not experienced prolonged periods of rising 
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unemployment as a result of either deficient demand or insufficient accumula¬ 
tion, though there have been short-run experiences of both phenomena. 
Therefore, much of the work on growth theory in the two decades following the 
Second World War was a respecification of Harrod’s model so that s, or v , or 
both, became functions of other economic variables in the models. 

Economists belonging to the Cambridge post-Keynesian school dealt with 
the problem of differing warranted and natural rates of growth by writing 5 as a 
function of income distribution. Due to the retention of profits by firms the 
marginal propensity to save out of profit income is specified as being higher 
than the marginal propensity to save out of non-profit incomes. This allows 
savings as a proportion of income to vary within a band, depending on the 
distribution of income between profits and non-profits. This allows the 
warranted rate of growth to take on a range of values. Provided that the 
natural rate of growth lies within this range, the economy will adjust to a 
steady-state growth path in the long run (see Kaldor [9]; Kaldor and Mirrlees 
[10)). The alternative approach to this problem is the neoclassical approach, 
which concentrates on changes in v, the desired capital-output ratio. 


15.3 The Solow neoclassical model of economic growth 

The neoclassical approach (Solow [11], [12], Swan [13] and Phelps [14]) 
assumes that factor prices are flexible in the long run and respond to excess 
demand. This allows factor substitution by firms in response to changes in rela¬ 
tive factor prices. Aggregating this response by firms across the economy leads 
to changes in the factor proportions utilised in the aggregate production func¬ 
tion, y =J(L, K, T) and this alters the capital—output ratio, v. 

The flexibility of factor prices means that in the long run the real rate of 
interest, p, changes to make investment equal to the rate of saving at full- 
capacity output. A fall in the real rate of interest increases the desired capital 
stock relative to any expected level of income, while a rise in the real rate of 
interest has the opposite effect. Therefore, the long-run neoclassical growth 
model does not possess an independent investment function. Investment is 
merely defined as the change in the capital stock, i.e. 

/ = dK/dt (15,3) 

The aggregate production function is assumed to be linearly homogeneous in 
labour and capital inputs and, in the absence of technical change, is written as 

y= F (y) (i5.2) 

This production function is graphed in Figures 15.1 and 15.3, which show a 
well-behaved production function. Defining K/L = k and substituting for K/L 
into equation 15.2 this becomes 

= m (15.2a) 

The savings function in the model is the proportional savings function used 
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in the Harrod model. This can be written in terms of saving per unit of labour 
input by dividing through both sides by L so that 

S/L = s(y/L) (15.6a) 

The real wage rate in the neoclassical model is also assumed to be flexible in 
the long run. It adjusts to the level necessary to equate the demand for labour 
with the available labour force which is growing at an exogenous exponential 
rate of g. 

It is assumed that the economy is purely competitive 1 so that profit- 
maximising firms equate the value of the marginal product of a factor input to 
its price. Therefore, in equilibrium the real rate of interest, p, equals the 
marginal product of capital and the real wage rate, w, equals the marginal 
product of labour. This can be expressed as 

p— = —F(£) (15.20) 

dKdk 


w = 0L = F(k)-k — F{k) (15.21) 

dL dk 

where k is the capital-labour ratio. Equation 15.20 shows the rate of interest in 
equilibrium as being equal to the rate of change in output per unit of labour 
input with respect to changes in the capital-labour ratio. Equation 15.21 shows 
the equilibrium real wage as the difference between total output per unit of 
labour input and the amount of output per head paid out as profit, where profit 

1 The assumption of a purely competitive economy is a simplifying assumption. It is 
not crucial for the conclusions on the characteristics of the equilibrium steady-state 
growth path in the neoclassical model. 
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is the product of the real rate of interest and the capital-labour ratio. This is 
shown in Figure 15.3. 

The final equation in the Solow model is the equilibrium condition for the 
product market which is written in terms of investment and savings per unit of 
labour input: 

I/L = S/L (15.5a) 

The complete Solow neoclassical model expressed in terms of stocks and flows 
per unit of labour input is 


I 1 dK 


L L dt 

investment function 

(15.3a) 

--s- 
L L 

savings function 

(15.6a) 

I S 

L~ L 

equilibrium in goods market 

(15.5a) 

V 

j = F(k) 

aggregate production function 

(15.2a) 

L = L Q e* 

long-run labour supply function 

(15.4) 

d 

p =—m 

dk 

demand for capital stock 

(15.20) 

d 

w = F(k) - k — F{k) 
dk 

demand for labour 

(15.21) 


This gives a system of seven equations in the seven unknowns of y, I, S , K, 
L, p and w which solves for the values of each of these variables at each point 
in time. The solution of this model finds the warranted growth rate in income 
and the capital stock adjusting to the natural growth rate through changes In 
the desired capital-output ratio. Therefore, unless some limit to factor substitu¬ 
tion is reached, there is no long-run conflict between the warranted and natural 
rates of growth. The equilibrium steady-state solution of the model is one 
where the warranted rate of growth has adjusted to the natural rate of growth. 
This change in the warranted growth rate requires a change in the rate of 
return to capital, p, and the capital—labour ratio, k . If the warranted rate were 
originally higher than the natural rate, the adjustment towards the steady-state 
growth path will require a drop in p and a rise in k. This will increase the 
desired capital—output ratio, v, which lowers the warranted growth rate, s/v. 
The opposite must happen if the warranted growth path were originally below 
the natural growth path. 


Taking labour inputs as being measured in natural units (i.e. men) the model 
can be discussed in per capita terms such as savings per head, capital per head, 
etc. The increase in capital per head, dkidt , can be looked at as the difference 
between the savings per head, sF(k), and the capital accumulation per head, \xk, 
necessary to equip new entrants to the labour force with the same amount of 
capital per head as existing workers currently enjoy. The first five equations of 
the Solow model (equations 15.2a, 15.3a, 15.4, 15.5a and 15.6a) can be solved 
in per capita terms to give such a relationship: 

dkidt — sF(k) - \ik (15.22) 

This expression, in terms of the capital-labour ratio only, is the fundamental 
differential equation of the model (it is derived in the appendix, note 3). The 
equation is depicted in Figure 15.4. 

If dkidt is positive, the capital-labour ratio, k, must be growing through 
time. Income per head, y/L, must also be growing through time but at a slower 
rate than k due to the operation of diminishing returns. This can be seen in 
Figure 15.4(a), as a movement in k from k * to k' causes a less than 
proportionate increase in ylL. Growth in k leads to an equal rate of growth in 
j lk, the investment necessary to maintain the current level of k with the labour 
force growing at rate p, but it leads to a slower rate of growth in savings per 
head, sylL. This leads to a decline in dkidt , and the process continues until 
dkidt equals zero and sF{k) = \ik. At this point desired savings per head is just 



Figure 15.4 The Solow neoclassical model in per capita terms 
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equal to the investment per head necessary to maintain the capital-labour ratio 
at its current value, k*. This can be seen in Figure 15.4 where dkfdt = 0 at k* 
which is where sF{k) = pk. Any point to the left of k* is one where sF(k) > pk 
so that dk/dt > 0 and the capital—labour ratio, k , will be rising over time. 
Therefore, any chance shift to the left of k* will set up a process of return to 
that value of the capital-labour ratio. 

If dk/dt is negative then the capital—labour ratio, k , must be declining but at 
a slower rate. The decline in k will produce an equal proportional decline in p&, 
but a less than proportional decline in saving per head, sF{k). Thus dk/dt 
moves towards zero, and the process continues until dk/dt — 0 and sF(k) — yjc. 
This is illustrated in Figure 15.4. At any point to the right of k*, sF(k) < j xk, 
which means that dk/dt < 0 and k must be failing through time until k is once 
more equal to k*. 

The equilibrium solution for the differential equation (15.22) and therefore 
for the Solow growth model occurs when dk/dt — 0. The discussion above 
shows that this is a stable solution as any displacement from the point k = k* 
leads to a return to that value of k. At this point desired saving per head is just 
equal to the investment per head necessary to keep the capital-labour ratio 
constant given the rate of growth in the labour force. Therefore, in equilibrium 

yk = sF{k) (15.23) 

or 


siy/L) s s 

k k/iy/L) v 


(15.23a) 


Thus, in the long-run steady-state equilibrium to which the neoclassical 
economy tends, the warranted rate of growth, s/v, adjusts to the natural rate of 
growth. Equation 15.23 can be used to solve directly for y together with the 
long-run labour supply equation (15.4). The solution for the equilibrium growth 
value of y is 

y = (M !s)k*L Q e* ! (15.24) 

where k* is the equilibrium capital-labour ratio derived from solving equation 
15.23. 

Equations 15.23 and 15.24 show that changing the value of the saving ratio, 
s > does not change the long-run equilibrium growth rate in the model as it does 
not affect the natural growth rate. However, a rise in the savings ratio will lead 
to a short-run rise in the rate of growth until the new equilibrium capital- 
output ratio k’ is reached. Once this occurs the economy settles down once 
more to its natural rate of growth but with a higher income per head and a 
higher capital—output ratio. This is illustrated in Figure 15.4. An increase in the 
savings ratio from 5 to s' leads to a higher level of income per head and a 
higher capital—labour ratio, k', but the economy returns to equilibrium where 
income per capita and the capital-labour ratio are constant. Thus in the new 
equilibrium all stock and flow variables once more grow at the natural rate, p. 
The growth paths of income and consumption resulting from a change in the 
savings ratio are shown in Figure 15.5. Notice that consumption falls at first so 



Figure 15.5 Time paths of income and consumption following a rise in the savings 

ratio 


that any future rise in consumption is at the expense of forgone current con¬ 
sumption. 


The neoclassical theorem: the golden rule of accumulation 

The end of the last section showed that a rise in the savings ratio would 
increase incomes per head even though it would not affect the equilibrium long- 
run rate of growth. However, any such rise in saving means an immediate 
diminution of current consumption which need not be offset by a future 
increase in consumption. This is because the rise in capital per head increases 
the rate of investment per head, ju k, necessary to keep the capital-output ratio 
constant. With the law of variable proportions the rise in p/c may more than 
offset the rise in income per head, leaving no room for any rise in per capita 
consumption. Therefore, unless one knows of some way of raising the natural 
rate of growth through investment, an economy can invest far too large a 
proportion of its current income. 

Given the natural rate of growth, the level of investment which will maximise 
consumption per head in each period along the steady-state growth path will be 
equal to the level of profits in the economy. This means that along such a 
steady-state maximal consumption path the rate of return on capital in a com¬ 
petitive economy will be equal to the natural rate of growth, p (i.e. p = p). Any 
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other rate of investment will lead to a lower level of consumption on the steady- 
state equilibrium growth path (Phelps [14]). 

The proof of the above proposition is as follows. Consumption per head in 
steady-state equilibrium is the difference between income per head and the 
necessary investment per head to maintain k, pk. Thus 

C/L = F(k) - iik 

where C/L is per capita consumption in steady-state growth as in equilibrium 
sF{k) — pk. Now maximum consumption per head occurs when the distance 
between the production function, y/L — F(k), and the investment requirements 
per head line, pk, is maximised, as shown in Figure 15.6. This occurs at the 
capital-labour ratio at which the slope of the production function is equal to 
the slope of the investment requirements line, p. The slope of the production 
function is the marginal product of capital, which, in a competitive economy, is 
equal to the rate of return of capital, p. Therefore, when the capital stock per 
head is such that consumption per period on a steady-state growth path is 
maximised, the rate of return on capital is equal to the natural rate of growth. 1 
The rate of saving in this equilibrium state must be large enough to maintain 
this level of capital stock per head. Thus the savings ratio must be adjusted so 
that sF{k*) = pk* = pk*. Now pk* is the amount of profit per head. Thus 
maximal consumption along a steady-state path is only attained when saving 
per head is equal to profits per head. This implies that along such a growth 
path investment must equal the level of total profits. 



Figure 15.6 The neoclassical theorem: the maximisation of per capita consumption 


1 This result can be achieved by maximising C/L = F(k ) - u k with respect to k and 
interpreting the result. 


Economic Growth 

Short-run stability in the neoclassical model 

In the neoclassical model there is no problem of conflict between the warranted 
and natural rates of growth as factor price flexibility allows v to adjust so that 
the warranted rate coincides with the natural rate of growth. The key 
differences of this model from the Harrod model lie in the assumptions of 

(a) factor price flexibility, and 

(b) The absence of an independent investment function. 

The absence of an independent investment function in the neoclassical model 
means that the model neglects the role of entrepreneurial expectations about 
the future in affecting the level of investment and income. This neglect of 
expectations simplifies the derivation of steady-state solutions which give some 
insight into the factors underlying the long-run trend growth rate. However, it 
is misleading to use models that neglect expectations to deal with short-run 
adjustment paths and fluctuations. 

If one introduces an independent investment function, where investment 
depends on firms’ expectations, into the neoclassical growth model, then the 
instability problem that exists in the Harrod model reappears in the short run. 
This is in spite of the possibility of factor substitution. This instability has 
nothing to do with the difference between the warranted and natural growth 
paths and will exist when these two paths are identical. The introduction of an 
independent investment equation over-determines the neoclassical growth 
model and an equilibrium solution can only be found if either one of the equa¬ 
tions becomes dependent or if there is a chance consistency between the equa¬ 
tions (i.e. chance dependency of one of the equations). Sen [15] demonstrates 
this problem using a neoclassical growth model with a Cobb—Douglas produc¬ 
tion function, y = Ae mi K a L l ~*, together with an independent investment func¬ 
tion. 


15,4 The impact of technical change on the neoclassical growth model 


Technical change can be introduced into the neoclassical growth model in the 
form of labour-augmenting, or Harrod neutral technical change. In this form of 
technical change the capital-output ratio, v, does not alter so long as the real 
rate of interest, p, remains unchanged. Labour-augmenting technical progress 
occurs when machines are redesigned to produce the same output with a 
smaller labour force or if the labour force becomes more efficient so that fewer 
workers are needed to tend a given machine. This form of technical change has 
the same impact on the economy’s capacity to produce output as an increase in 
the rate of growth of the labour force. It is the only form of technical progress 
that is consistent with steady-state equilibrium growth in both the Harrod and 
neoclassical models. 

Labour-augmenting technical progress can be handled quite simply in the 
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neoclassical model by dealing with labour in terms of efficiency units rather 
than in natural units. An efficiency unit can be defined as equal to the produc¬ 
tive potential of a natural labour unit (worker) at some past date. With a con¬ 
stant capital-output ratio this productive potential can be measured by the 
output per worker at that past date. With labour-augmenting technical 
progress, which occurs at the rate m, output per unit of labour rises. Thus the 
number of efficiency units embodied in a natural unit of labour rises at the rate 
m over time. Therefore, the total number of labour efficiency units, L, at time t 
is 

L = Le mt = Lq exp[(m + p)r] 

We can now express each equation of the Solow model in terms of income 
per efficiency unit, capital per efficiency unit, etc. Solving the respecified model 
gives a differential equation in terms of capital stock per efficiency unit, i.e. 

dk 

— = sF(k) - (m + u)k (15.25) 

This has an identical form to the fundamental differential equation (15.22), 
except that the coefficient of the last term is now (m + p). This gives a stable 
equilibrium solution in which the warranted rate of growth is equal to the 
natural rate of growth, m + p. As the basic equation is identical, all the earlier 
conclusions relating to the impact of saving on the equilibrium growth rate, on 
instability and on the neoclassical theorem hold in the presence of labour- 
augmenting technical change. 

The equilibrium state, with labour-augmenting technical change at the rate m , 
involves output, investment and the capital stock all growing at the rate m + p. 
Real wages will increase through time at the rate m, while the real rate of 
interest will remain at p* because the capital stock grows faster than the labour 
force so that capital per labour efficiency unit stays constant despite the rise in 
real wages. 

The Harrod and Solow models have been criticised for their treatment of 
technical change. In these models technical change affects the whole capital 
stock. Both new and old machines are treated alike. Such disembodied 
technical change is similar to a change in plant organisation that increases 
efficiency. However, in the real world most technical change is embodied in 
new machines while the old machines are not affected. To meet this criticism 
various neoclassical vintage growth models have been constructed (see 
Hamberg [16] and Solow [12] Ch. 3). These allow for differences in the 
efficiency of capital equipment acquired at different dates, each period of 
acquisition of capital involving a different ‘vintage’ of capital. All of these 
models are neoclassical in the sense that they assume factor price flexibility and 
do not have an independent investment function. 

These vintage models differ in that some allow labour to be substituted for 
capital equipment that is already in existence, while others only allow factor 
substitution during the planning stage. Here once equipment is produced it has 
rigid factor proportions. There is also a vintage model which does not allow 
any factor substitution either in the planning stage or once the capital equip- 
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ment has been installed. In all of these vintage growth models an increased rate 
of saving and investment raises the level of income per head but not the steady- 
state growth rate. This remains equal to the natural growth rate m + p when 
technical change is labour-augmenting. This growth path is stable, though the 
adjustment to equilibrium is not smooth in models that do not allow factor sub¬ 
stitution with existing equipment. 

15.5 Cambridge criticisms of the aggregate production function 

Cambridge post-Keynesians, Joan Robinson [17] in particular, have criticised 
the use of an aggregate production function in macroeconomic models. The 
basis of their criticism is that capital goods are produced means of production 
and that the value of any specific capital goods will be affected by changes in 
income distribution, particularly by changes in the rate of profit (real rate of 
interest, p), as well as by embodied technical change. 

The criticism takes two forms. The first attacks the use of marginal 
productivity theory to determine the real rate of profit in a macro growth 
model. This, they claim, involves circular reasoning in a world with diverse 
capital goods. In such a world the aggregate capital stock can only be 
measured in money terms, by weighting each capital good by its current price, 
and then using this capital stock to determine the rate of profit via the marginal 
productivity of capital. If wages and profits enter into the prices of produced 
capital goods, this implies that the rate of profit must be known in order to 
determine the size of the capital stock so as to determine the rate of profit! This 
is why the post-Keynesians harp on about the need for an independent theory 
that determines the rate of profit (Kregel [181), even though none of them has 
provided a consistent theory of the rate of profit , as distinct from the level of 
profit, that is independent of some measure of the capital stock. 

To neoclassical economists this seems a mistaken criticism as they see the 
aggregate approach as just a simplification of a disaggregated general- 
equilibrium system that makes the system amenable to estimation, testing and 
useful for prediction and policy purposes. In a general-equilibrium approach 
one does not have an explanation based on prior cause and effect, of the rate of 
profit or of any other price. In a general-equilibrium system prices, profits and 
wages are all determined simultaneously. One does not have to deal with a 
unicausal determination of the rate of profit but with a system involving a 
mutual determination of all prices, including the rate of profit. This system 
operates in equilibrium and neoclassical economists believe that once out of 
equilibrium, the system eventually returns to it through some iterative process 
of adjustment. This adjustment need not be smooth, and even in disequilibrium 
there is a process of mutual interaction amongst the variables. 

The Cambridge critique would be much more telling if it could show that 
there is no theoretical reason for the system, once in disequilibrium, to ever 
return to some equilibrium set of values. At present this critique seems to be 
directed against the construction of highly aggregated macro models which aim 
to give predictions in a disequilibrium situation. 

The second form of the Cambridge criticism is theoretically more important. 
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2. The neoclassical theorem shows that a country can invest too much from 

the point of view of maximising consumption per head on the steady-state 
growth path. y 

3. If either factor prices are rigid for political or institutional reasons, or 
lac tor substitutability is restricted, then a situation of full-capacity growth 
with unemployment can only be dealt with by increasing capital accumula¬ 
tion and savings and not by the traditional Keynesian remedies for 
unemployment. 

4. There is a short-run problem of instability when investment is determined 
by entrepreneurial expectations. 

The growth models considered in this chapter are very simple as they are 
highly aggregated and exclude a monetary sector. For policy-making purposes 
it is necessary to develop much more comprehensive disaggregated models 
which include both government and monetary sectors. 


Mathematical appendix 

Note 1 


Ify ~f(L, K, T) is a linearly homogeneous function in K and L, this implies 
that ’ f 

— f(XL, XK, XT') 

which is true for all values of X. Substituting 1 = \/L into the above equation 
gives 



As T is assumed constant for the time being we can rewrite this as 



(15.2) 


Here income per head is a function of only the capital—labour ratio and it is not 
a function of the absolute size of capital and labour inputs. Writing K/L = k 
we obtain ’ 

y/L = F(k) (15.2a) 

Differentiating y/L with respect to the capital-labour ratio, k gives 
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\F{k)\ < 0 


(15.27a) 


In a competitive economy profit-maximising entrepreneurs hire inputs up to 
the point at which their marginal value product is equal to their price. 
Therefore, in a competitive economy in equilibrium 


dy d 

P =- = — W) !>0 

dK dk 

dv d 

w = — = F(k) -k — [F(k )j > 0 
dL dk 


(15.20) 


(15.21) 


where p is the interest rate and w is the real wage rate. These must both be 
greater or equal to zero in any equilibrium solution in the real world. We may 
assume that w > 0 if wage-earners are to survive. Now 


dk dk 1 dk 


ITO] < 0 


(15.28) 


This must be negative using the result in equation 15.27a. Now 


dk dk 


dk 


d 2 dp 

-k—-[F{k))=-k -f >0 
dk dk 


As p > 0 and from equation 15.28 we know that dp/dk < 0. Therefore an 
increase in the capital-labour ratio will lower the real rate of interest (the real 
return to capital) and raise the real wage rate. A decrease in the capital-labour 
ratio will lead to the opposite result. 

From equation 15.20 we see that, in the absence of technical change, a con¬ 
stant real rate of interest requires a constant capital—labour ratio, k (and vice 
versa). Therefore, any policy of keeping the real rate of interest constant will 
lead profit-maximising firms to keep the capital-labour ratio constant (i.e. fixed 
factor proportions). Now 

dw d f d t 1 

dL dL \dk] 


d dk d dk d 2 dk 

=vr 1/wl w ” ^ [m] w - ^ lml sr 

dk dL dk dL dk dL 


k 2 d 2 

. +T __ [W]<0 


This is negative as k 2 lL >0 and d 2 /dk 2 [F(k)} <0 from equation 15.27a. 
Therefore, the real wage rate decreases as employment increases, the capital 
stock remaining constant. 
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Note 2 


Equation 15.9 can be rewritten as 

1 s 

— dv — — dt 
y v 

Integrating both sides gives 

J>J> 

or 

In y — {s/v)t + C 

Taking antilogarithms of both sides to the base e gives 
y = A exp[(s/v)r] 

where A - e c . If we are given that y = y 0 at t = 0, then substituting these 
values into the equation gives A = y 0 , i.e. 

y = To exp[(s/v)r] (15.10) 


Note 3 


Substitute for investment per head and saving per head in equation 15.5 from 
equations 15.3a and 15.6a. This gives 


1 dK y 
L dt L 


(15.29) 


Substituting for income per labour input from the aggregate production func¬ 
tion, equation 15.2a gives 


1 dK 

l~& =sm < 15 - 30 > 


Now differentiating both sides of the definition k = KlL with respect to time 
gives 


dk _ 1 dK K 1 dL 
dt L dt L L dt 


(15.31) 


The labour supply equation (15.4) gives the rate of growth of the labour force 
(l/L)(dL/dt) as equal to p. Substituting this into equation 15.31 and rearrang¬ 
ing gives 


1 dK 
L ~dt 


dk 

— — + uk 
dt 


(15.32) 
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Substituting for (1 /L)(dK/df) in equation 15.30 gives us the fundamental 
differential equation of the model in terms of only the capital-labour ratio: 

dk 

-— + \ik — sF(k ) (15.22a) 

dt 

dk 

— = sF(k)-\xk (15.22) 

dt 
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IV CURRENT 

CONTROVERSIES IN 
MACROECONOMICS 


The current controversies in macroeconomics are essentially refinements of 
basic issues which have long preoccupied economists. The major issue which 
divides macroeconomists is whether or not the price mechanism performs ade¬ 
quately. In the Keynesian view prices fail to adjust so as to secure market- 
clearing general equilibrium, whereas in (neo-)classical models prices do 
perform this adjustment function. Chapter 16 on Walrasian and Keynesian 
adjustment mechanisms presents the theory underlying these two contrasting 
views on price adjustment. Chapter 17 deals with neo-Keynesian models in 
which the failure of prices to adjust and hence markets to clear means that 
quantities adjust instead. These models provide a rationale for Keynesian 
demand-management policies. 

Chapters 16 and 17 focus attention on the aggregate supply function as the 
chief area of disagreement. The need for and efficacy of Keynesian demand- 
management policies are crucially dependent on the way the supply side of the 
economy functions. This theme is developed further in Chapter 18 on the 
Phillips relation, upon which much empirical and theoretical work has centred. 
The central issue here is whether or not an increase in inflation can secure a 
temporary or permanent increase in the supply of output. The answer depends 
on how prices and money wages adjust, and this in turn partly depends on the 
way expectations are formed. 

Chapter 19 outlines the new classical macroeconomics. By building models 
in which markets clear, in which expectations are formed rationally and in 
which aggregate supply varies with agents’ misperceptions of relative price 
movements, new classical economists conclude that Keynesian demand- 
management policies are not only ineffective but harmful. 

Chapter 20 draws together a number of threads from this and earlier sec¬ 
tions to review the controversy over the causes of inflation and policies to deal 
with it. 



16 Walrasian and Keynesian 
Adjustment Mechanisms 


Section I of this book outlined the analytical apparatus known as the 
neoclassieal-Keynesian synthesis, which evolved through the debates con¬ 
ducted in the twenty years following The General Theory's publication. Hahn 
([li p. 26) succinctly summarises the neoclassieal-Keynesian synthesis: 


Keynes attempted to show that full-employment short-period equilibrium did not 
exist and in this he was, under plausible assumptions, wrong. His mistake was 
attributed to his neglect of real cash balances in influencing the demand for current 
goods. 

The ‘synthesis’ reconciled Keynes’s theory with that of the neoclassical school 
(or ‘classics’, in Keynesian terminology). In doing so it reduced Keynes’s 
theoretical contribution to the unoriginal observation that markets could not 
adjust to full-employment equilibrium if prices, in particular money wages, 
were inflexible. 

This conclusion is in stark contrast to Keynes’s own assessment of his work 
as demonstrating the fundamental flaws of (neo-)classical economics and 
replacing it with a superior alternative. Keynes stated: 


I shall argue that the postulates of classical theory are applicable to a special case 
only and not to the general case, the situation which it assumes being a limiting 
point of the possible positions of equilibrium. Moreover the characteristics of the 
special case assumed by the classical theory happen not to be those of the economic 
society in which we actually live. {The General Theory , p. 3) 

The neoclassieal-Keynesian synthesis gives rise to the curious assessment that 
an economist whose work was treated as revolutionary and who founded a new 
and major branch of economics made only a trivial contribution to economic 
theory, though this had a great practical impact in the field of policy-making. 
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The synthesis has aiwavs been rejected by the group of post-Keynesian 
economists at Cambridge, whose older members (Joan Robinson, Richard 
Kahn) had participated in discussions about the ‘General Theory’ while it was 
being formulated. However, it was not until the mid-1960s that economists 
elsewhere, notably Clower [21 and Leijonhufvud [3], began to question the 
neociassical-Keynesian synthesis as the correct interpretation of what Keynes 
had been trying to say. As a result of both this work and the neociassical- 
Keynesian synthesis, we now have a much better idea of what are the essential 
features of the (neo-)classical theory which Keynes set out to attack. These 
features will be examined in the next section of this chapter. We also now have 
a recently developed analytical apparatus for examining the characteristic 
Keynesian contention that market adjustment fails to achieve market-clearing 
equilibrium. This analysis will be developed further in Chapter 17. 

16.1 Walrasian equilibrium 

The crucial feature of the neoclassical approach is that when market demands 
and supplies are in imbalance prices will adjust to bring about market-clearing 
equilibrium in all markets. The first major economist to expound this adjust¬ 
ment mechanism in a general-equilibrium context (that is, one that takes 
account of all interdependencies between all the markets) was Leon Walras [4], 
who gave his name to this branch of economic analysis. In the 1930s 
Walrasian economics was still a very undeveloped field. It was only by the very 
late 1930s that the mathematics required for Walrasian analysis was being 
developed and not until the 1950s that the Walrasian proposition that a 
perfectly competitive market-clearing equilibrium exists was proved mathe¬ 
matically. This means that nowadays we have a much clearer idea of the 
Walrasian micro foundations of (neo-)classical thinking than did Keynes and 
his contemporaries. 


A pure exchange Walrasian model 

The simplest kind of Walrasian economy is one in which there is no production 
of goods; only the exchange of already existing goods takes place. The 
economy consists of a large number of independent traders. Each starts with a 
given initial endowment of goods, of which there are a large number. Each 
trader’s utility is a function of the quantities of the various goods he consumes 
and it is assumed that traders aim to maximise their utility. To do this they 
have to exchange goods. The basic Walrasian model is a barter economy. All 
exchange takes the form of swapping goods for goods, as there is no money in 
the model; there is no commodity which acts as a medium of exchange or as a 
store of value; and there is no role for a store of value or for assets, as the 
model is timeless. It is concerned with exchange in one period of time, divorced 
from any past or future time periods. These simplifications will be later modifed 
or commented upon. 

Equilibrium can only be established once all possibilities for mutually 
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advantageous exchange between the traders have been exhausted. Each 
trader’s utility depends on the quantities of the various goods which he or she 
consumes in the period. We assume that there are m goods available. Formally 
the utility function is 

u i=f{qn* 7/2, q ig , - • q im ) (16.1) 

where 

U, = utility of /th trader in goods 

q ig = quantity of gth good consumed by the /th individual, and there 
are m different goods 

The individual trader’s choice problem is to maximise his utility from con¬ 
sumption subject to the constraint on his desired purchases imposed by the 
value of his initial endowment. The budget constraint is that the total value of 
goods demanded by the trader must equal the value of his initial endowment 
and is written as 

m m 

^ P s q%=^ P g q]g (16.2) 

where 

p g = the price of the gth good 

qf g = quantity of gth good demanded by trader i 

q% — quantity of gth good in trader /’s fixed initial endowment 

Each trader is a perfect competitor; the prices of all the goods are given and 
cannot be altered by individual action. Maximising the utility function (16.1) 
subject to the budget constraint (16.2) we get the usual utility-maximising con¬ 
ditions that the ratio of the marginal utility of the gth good to the marginal 
utility of the hi h good must equal the ratio of the price of g to the price of h . 
From this result we derive the individual’s demand for each good as a function 
of the prices of all goods, his tastes (which determine the form of the utility 
function) and his income or initial endowment, all of which are treated as fixed 
parameters for the individual. 

The individual’s demand for a particular good consists of that portion of his 
initial endowment which each individual wishes to keep, plus the additional 
amount over and above the initial individual endowment that each trader 
wishes to buy. In order to acquire those goods which he wishes to consume in 
excess of the quantity in his initial endowment, the trader has to sell other 
goods from his endowment. 

As the Walrasian model is a general-equilibrium model, it is concerned with 
the total market demand for each commodity. This is obtained by aggregating 
over the demand for the good by all the traders. Given there are n traders, the 
market demand function for the gth good is 
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n 

2 q% (16.3) 

/= i 

where 

n — number of traders 
q g = market demand for good g 

I = total value of initial endowments of all n traders (that is, aggregate 
income), and is fixed 

Market demand also depends on the tastes of all the traders, but these, like 
the initial endowment of goods, are assumed fixed throughout our analysis of a 
pure exchange Walrasian economy. 

The excess market demand for each good is the difference between the total 
quantity of the good in existence, the amount supplied (q g ), and the amount 
demanded by the traders. The excess demand function for the gt h good is 

= q£ ~ Qg = E (Pi> Pi, ■-■i-Pg, P m > l) (16.4) 

As there are m goods, there are m such excess demand equations. 

Walras’s law 

In a Walrasian economy particular importance attaches to the idea that each 
trader makes his demand and supply plans on the basis that he can buy and sell 
as much of any good as he wants to at the prevailing set of prices, given his 
budget constraint. This means that the sum of each trader’s demands for all the 
goods must equal the value of his initial endowment as stated in the budget 
constraint (16.2) on page 293. No trader plans to spend more than his income 
or earn income in excess of his planned purchases. So although a trader’s 
excess demand for a particular good may be positive or negative, when we sum 
over all his excess demands for all the goods, the sum must equal zero because 
of the budget constraint. If the trader has a positive excess demand over m - 1 
of the goods, he must have an equal positive excess supply of the mth good in 
order to finance his planned net purchase of the m - 1 goods. 

If the sum of excess demands over all m goods equals zero for one trader, 
then it must also equal zero for all traders and hence for the economy as a 
whole. This result, which is a consequence of the budget constraint, is known 
as Walras’s law. Walras’s law states that the sum of excess demands over all 
the goods in the economy must equal zero and this applies whether or not the 
markets are in general equilibrium. So if there .is positive excess demand over 
m- 1 markets, there must be negative excess demand (that is, positive excess 
supply) in the mth market. 

General equilibrium 

The problem to which Walrasian analysis is addressed is as follows. Is there a 
set of prices (p 1 to p m ) such that in every market the demand for each good 
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equals the quantity supplied, i.e. do we have competitive market-clearing 
general equilibrium? When general equilibrium is established no further 
possibilities for mutually advantageous exchange remain. If they did, so that it 
was possible for at least one trader to increase his utility without any other 
trader being made worse off (that is, a Pareto-efficient allocation of the goods 
had not yet been established), then further exchanges would take place. 
Because of the limitations of mathematical technique at that time Walras was 
unable to offer a rigorous proof that a competitive general-equilibrium set of 
prices exists. 1 Walras’s demonstration that competitive equilibrium could be 
established was restricted to counting equations and dependent variables. 

We have already established that there will be m excess demand equations of 
the form of 16.4. In general equilibrium each one must equal zero because each 
market is cleared. This would appear to give us m equations to determine m 
prices; however, because of Walras’s law this is not the case. Walras’s law 
states that the sum of excess demands over all m markets must always be zero. 
In general equilibrium the sum of excess demands over m — 1 markets is zero; 
therefore, to obey Walras’s law the excess demand in the mth market must also 
be zero. The mth equation is thus redundant because it yields no further infor¬ 
mation than that given by the m — 1 equations. The mth equation is said to be 
dependent 2 on the other equations, so we are left with only m - 1 independent 
excess demand equations. 

It is therefore possible to determine only m - 1 prices and these are relative 
prices. They state the rate at which one good will exchange for other goods. 
The number of relative prices (exchange rates) is always one less than the 
number of goods being traded. This can be readily seen by considering a model 
with only two goods, A and B. There is only one independent relative price, the 
price of A in terms of B, which gives the number of units of B which have to be 
exchanged in order to buy one unit of A. The relative price of B in terms of A is ■ 
not independent because it is just the reciprocal of A in terms of B. 

The key result of the analysis of a pure exchange Walrasian economy is that 
one can show that in an m-good economy there will be m - 1 relative prices at 
which all markets will be cleared. The m — 1 relative prices can be expressed in 


1 This has subsequently been proved by Arrow and Debreu (see [5] and [6]. A good, 
accessible exposition of the whole area is to be found in Weintraub [7]. 

2 Mathematically an equation is linearly dependent if it can be formed from a linear 
combination of two or more equations in the system to which it belongs. For example, 
given the excess demands in a three-good model such that 

Eqj =£ , 1 (p 1 ,p 2 ,p 3 ) 

Eq d 2 = E 2 {p lt p 2 ,p 3 ) 

Eq\ = E 3 (p l ,p 2 ,p 3 ) 

then if there exist any two numbers a and (B such that 
v£q\ + ^Eq{ = Eq\ 

for all values of p x , p 2 and p 3 , then the three excess demand functions are said to be 
linearly dependent. 
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terms of a common standard One good (which one does not matter) is chosen 
as a numeraire and the relative prices of the other goods are expressed as the 
number of units of each good which exchange for one unit of the numeraire. If 
we choose good 1 as the numeraire , then the price of the numeraire, p „ is fixed 
at 1 and the other m- 1 prices are expressed in terms of units of good 1. Prices 
are not expressed in terms of money because we are dealing with a pure barter 
economy. 


The Walrasian auctioneer 

Although a set of relative prices consistent with Walrasian general equilibrium 
can be shown to exist, there is still the need to tell a story of how the competi¬ 
tive equilibrium set of relative prices is arrived at. The construction Walras 
used was to posit the existence of a fictional auctioneer who undertakes no 
trading. The auctioneer's job is to call out a set of relative prices and find the 
levels of excess demand on each market at this set of prices. If general 
equilibrium is not achieved, the auctioneer tries another set of prices. Prices are 
raised in markets with excess demand and are lowered in markets with excess 
supply. This is where Walras’s law functions as an adjustment mechanism. 
According to Walras’s law, excess demands in some markets must be matched 
by excess supplies in other*markets so that prices rise and fall in each type of 
market in order to move it towards market-clearing equilibrium. The 
auctioneer keeps on trying different sets of relative prices in this way until he 
finds one set at which all markets are cleared. It is only then that trading actually 
occurs. The process by which the auctioneer gropes towards the equilibrium set 
of relative prices and quantities is known as tatonnement (or groping). 

In the Walrasian system trade only occurs when prices are at their market¬ 
clearing values. In other systems when trade does take place at non-market- 
clearing prices, it is called false trading. How to model the way economic 
agents actually adjust prices and quantities when false trading occurs is a 
fundamental problem which lies at the heart of much current theoretical 
research. Because this problem exists, the assumption of a Walrasian 
auctioneer or of similar black-box devices by which prices and quantities are 
established continues to underlie most macro models. Taken at face-value the 
Walrasian auctioneer seems a ridiculously unrealistic piece of fiction but alter¬ 
native ways of modelling how prices and quantities get established are not, as 
yet, readily available. 


Money and time in a Walrasian model 1 

In the pure barter Walrasian economy we have to concoct the auctioneer story 
so that there is no need for money. If trade only takes place after the auctioneer 
has discovered the market-clearing equilibrium set of relative prices and the 
traders exchange goods and services in their endowments for other goods and 

1 For a more complete survey of these models see Harris [8]. 


services via the auctioneer, there is no need for anyone to hold money. In order 
to create a transactions demand for money in a Walrasian economy it is 
necessary to impose the condition that goods and services exchange for money 
because barter exchange is prohibitively expensive. In order to activate the 
exchange process at the beginning of each transactions period, traders must 
hold money balances over from the previous trading period. 

Once we admit money into the model we need to introduce some considera¬ 
tion of time. Traders will only have a demand for money balances to hold at 
the end of the trading period if it is to be followed by another period in which 
money will be required for transactions purposes. Individuals’ utility now 
depends not only on the amount of the m goods consumed but also on the 
volume of money balances held at the end of the trading period. The budget 
constraint has also to be modified so that the demand for goods plus the 
demand for money balances, Mf , to hold at the end of the trading period is 
equal to the value of the initial endowment of goods plus the volume of money 
balances, Mf , held at the beginning of the trading period (that is, left over from 
the previous period). The budget constraint for each trader is now 

m m 

£ P g qfg + M ? = £ PgQlg + M ? (16.5) 

g =1 

It is convenient to use money as the numeraire good, so the goods prices, p g , 
are expressed in units of money. Walras’s law now applies to the money 
market as well. If there is excess demand (supply) over all m goods markets, 
there must be an equivalent excess supply of (demand for) money. In other 
words, if traders want in aggregate to buy more goods than are in existence, 
they must be planning to finance their goods purchases by running down their 
money balances. This of course cannot be an equilibrium situation, so the 
auctioneer will proceed to call out another set of prices. In order to eliminate 
the excess demand for goods the auctioneer may well have to raise the prices of 
goods in terms of money as well as alter the relative prices between goods. 

General equilibrium can only be established when all markets, including the 
money market, are cleared. We therefore need to add an aggregate excess 
demand for money function to the m excess demand for goods functions. The 
aggregate demand for money function is provided by the quantity theory of 
money , whereby the demand for money is a constant proportion, k, of the 
money value of transactions. Hence 

m 

M d — kH p g q g (16.6) 

s=i 

The total nominal stock of money is assumed fixed at M<f, so we can write the 
excess demand for money equation as 

m 

M ed = kH p g q s -M q (16.7) 

s= i 

The excess demand for money equation plus the m — 1 independent excess 
demand functions for goods (16.4) give a total of m independent equations to 
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determine m goods prices in terms of money. So we now have m - 1 deter¬ 
minate relative goods prices and a determinate absolute price level since the 
prices of all m goods are fixed in terms of money units. 

In the non-monetary Walrasian economy the relative prices of goods and 
services in terms of each other are determinate but the absolute value of the 
prices is indeterminate. For instance, if 2 units of good A trade for 1 unit of 
good B , then the price of B is 2A. There is no determinate price of A and B in 
terms of money. A could cost £1 and B £2 or the goods could be priced at £100 
and £200 respectively. The inclusion of an explicit monetary sector enables the 
model to determine a unique price level so that there is only one price in terms 
of the numeraire money for each good or service that is consistent with 
general equilibrium. This is because there is just one set of prices in terms of 
money which, given a particular nominal money stock, will make the excess 
demand equation for money equal zero. 

Given k , the nominal quantity of money determines the absolute price level. 
To see this let us suppose that we start off from a position of general 
equilibrium. Then all traders have their nominal money balances doubled and 
the auctioneer calls out the previous equilibrium set of money prices. The 
money supply now exceeds traders’ demand for money. Since Walras’s law 
holds, the excess supply of money is matched by an equivalent excess demand 
for goods. To get back to general equilibrium the auctioneer has to double all 
money prices. The nominal demand for money now rises to equal the increased 
nominal money supply. Relative goods prices are the same as in the previous 
equilibrium. All that has changed is that absolute prices are twice as high as 
before. So we have the results that in a Walrasian economy the stock of 
nominal money has no effect on the competitive equilibrium set of relative 
goods prices: a change in the nominal quantity of money affects the absolute 
price level proportionately (that is, money is neutral). 

In this scenario the demand for goods is affected by the quantity of real 
balances held when the money market is in disequilibrium. Traders are then 
undertaking portfolio adjustment. An excess supply of money balances exerts a 
positive impact on the demand for goods, whereas an excess demand for 
money balances depresses the demand for goods. In disequilibrium there is 
therefore a real balance or Pigou effect at work. 


Production and exchange in a Walrasian economy 

In principle the Walrasian pure exchange economy can easily be translated into 
one with production. Instead of traders receiving initial endowments of con¬ 
sumption goods, they now start out with endowments of factors of production. 
Traders can now be divided into two classes. Households own labour services 
which they sell to finance the purchase of consumer goods. Some households 
also have an ownership claim on firms’ profits and the receipts from this are 
used to finance consumption. Firms own capital goods, hire labour and 
produce output which they plan to sell in order to maximise profit. Each 
household’s utility depends positively on the quantities of the various goods it 
consumes, the amount of real balances it holds and the amount of leisure it can 


enjoy. The choice of how much labour to supply and what quantities of goods 
to consume is made in order to maximise utility subject to the constraint that 
the value of goods purchased plus money held at the end of the trading period 
must equal the value of factor services sold plus income derived from 
ownership rights in firms plus the initial volume of real balances. This decision 
problem is exactly the same one as that underlying the neoclassical supply of 
labour function which was explained in Chapter 5 (pp. 65-70). The only 
difference is that we have now disaggregated so that households’ choices 
involve a whole range of goods and services, not just a single composite con¬ 
sumption good. Households and firms are price-takers in factor and product 
markets, and now that the model is extended to include p factors of production 
as well as m commodities and money it contains p + m independent excess 
demand equations. When the excess demand equations are all set at zero, then 
the set of p + m prices consistent with market-clearing equilibrium can be 
determined. If the set of prices is not the market-clearing set and if there conse¬ 
quently exists an overall excess supply of labour services, then Walras’s law 
implies that this will be matched by an equivalent excess demand for goods, 
given that the money market is in equilibrium. 

Uncertainty and time in Walrasian models' 

Latter-day Walrasian models take full account of both time and uncertainty. 
Traders face an array of possible future states of the world. Hence the future 
has to be planned for and is uncertain. The choices made by traders are now 
more complex since they enter into exchange contracts for each possible state 
of the world. (For example, trade will take place at one set of prices if the 
quantity of oil available is halved and at another set of prices if it is doubled.) 
Such contracts are called contingent contracts since their actual execution is 
contingent on the state of the world that emerges. This type of Walrasian 
model contains many more markets than the timeless variety. If there are Z 
possible states of the world and g commodities to be traded over a time horizon 
of T periods, then there will be ZgT markets. In other words, markets exist not 
just for present-period exchange but there are also futures markets which 
establish prices for each contingency. There is now a proper role for asset 
markets as the uncertain future needs to be planned for in the present. 

Walrasian economics and the neoclassical-Keynesian synthesis 

Walrasian general-equilibrium analysis in the form we have it today was only 
developed from the late 1930s onwards, i.e. at the same time as the 
neoclassical-Keynesian synthesis was emerging from Keynes’s work on 
unemployment. The interpretation of Keynes’s General Theory was grafted on 
to Walrasian general-equilibrium analysis. A prime-mover in this development 

1 A further account of these models is provided by Weintraub [7]. 
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was Hicks [9j, whose ISLM apparatus became so widely used. In the 1930s 
Hicks was also working on value theory from a Walrasian perspective and in 
3939 published Value and Capital [10], which has formed the basis of much 
microeconomic analysis, particularly in demand theory. The ISLM model 
makes use of Walras s law. The model contains three markets, goods, money 
and bonds, but determines only two variables, the interest rate and either the 
price level or real output. To prevent the model being over-determined one 
market must be discarded. This is done using Walras’s law. If the goods and 
money markets are both in equilibrium, then, since excess demands must sum 
to zero, the bond market must also be in equilibrium and the excess demand 
function for bonds is a dependent equation. 

The final stage in the creation of the neoclassical-Keynesian synthesis was 
Patinkin s Money, Interest and Prices [11], which included money in a 
Walrasian economy. This analysis obtained the standard (neo-)classical results 
discussed above (pp. 82—6), namely the neutrality of money and the 
impossibility of unemployment equilibrium when prices and wages are flexible. 


16.2 Post-Keynesian economics 

In the thirty years succeeding The General Theory mainstream economics con¬ 
centrated on Walrasian microeconomics and the neoclassical-Keynesian syn¬ 
thesis in macroeconomics. 

Meanwhile the group of post-Keynesian economists at Cambridge remained 
highly critical of the relevance of Walrasian general-equilibrium analysis. They 
have also been incensed at the way the neoclassical-Keynesian synthesis 
incorporated Keynesian economics into a Walrasian general-equilibrium 
framework. To post-Keynesians this development is a perversion of Keynesian 
economics as it is a total misrepresentation of what they think Keynes was 
really trying to say. 

For true Keynesians the key to understanding the significance of the Keynes¬ 
ian revolution lies in its denial that Walrasian general equilibrium is a suit¬ 
able framework for analysing macroeconomic problems. In Walrasian analysis 
the price mechanism works well as a co-ordinating device which makes the 
plans of economic agents consistent with one another and thus brings about 
general market-clearing. In contrast Keynesian economics is about the failure 
of the market-co-ordinating mechanism, a failure which is not to be attributed 
to price rigidity as such. The Keynesian message is that the price system fails 
because economic agents have to make decisions in the present which are con¬ 
tingent upon a future that is highly uncertain. The key features of the Keynesian 
economy in contrast to the Walrasian one are ‘the dark forces of time and 
ignorance which envelop our future’ {The General Theory , p. 155). 

Time and uncertainty are inextricably linked in post-Keynesian thinking, as 
evident in the writings of Robinson [12] and Shackle [13]. They stress that 
economies must be analysed as a sequential process through time and not in an 
essentially timeless state. The present is seen as the link between a known past 
and a highly uncertain future.' Money and financial assets play a key role in 
connecting the past, the present and the future. Because the future Is so 
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uncertain, the way expectations are formed, in particular the influence of the 
present upon such expectations, becomes extremely important. 

It is in the light of these considerations that investment plays a key role in 
this interpretation of the ‘General Theory’. For investment to occur the 
demand price of capital (that is. the present value of future expected net cash 
flows from the investment) must exceed the supply price (the cost of the capital 
goods). The demand price is determined by. two sets of forces. The first set con¬ 
sists of those factors which determine the expected future net cash flow, and 
the second set consists of the determinants of the cost of financial capital which 
is used to discount the net cash flow stream. The first set of factors is subject to 
a lot of uncertainty and is not amenable to quantitative probabilistic calcula¬ 
tion: 

[Tjhere is instability due to the characteristic of human nature that a large propor¬ 
tion of our positive activities depend on spontaneous optimism rather than on a 
mathematical expectation. {The General Theory, p. 161) 

Thus entrepreneurs’ expectations are attributed largely to inexplicable waves of 
optimism or pessimism called ‘animal spirits’: 

Most, probably, of our decisions to do something positive, the full consequences of 
which will be drawn out over many days to come, can only be taken as a result of 
animal spirits - of a spontaneous urge to action, rather than inaction. {The General 
Theory, p. 161) 

In addition to the quicksilver nature of entrepreneurial expectations, the capital 
market, as colourfuily described by Keynes, is a further source of investment 
instability which feeds through to the demand price of capital via its effect on 
the cost of capital. Entrepreneurs have to raise finance for investment by selling 
financial assets to wealth-holders. Asset-holders want a command over future 
purchasing power but, because the future is uncertain, they also desire liquidity 
or the ability to convert their assets into cash quickly and without much fear of 
loss. The desire for liquidity is greater in a period of stable or falling prices than 
it is when inflation, which reduces the real value of nominally fixed assets, is 
expected to continue. Keynes’s stress on the role of liquidity preference was 
therefore more appropriate to conditions In the 1930s than today. 

According to Keynes, the existence of capital markets on which financial 
assets are traded means that asset-holders are primarily concerned with the 
prices at which they can buy and sell financial assets and not with the present 
value of the real capital goods that were financed by issuing these financial 
assets. The expectations of operators on the capital market are dominated by 
anticipations regarding the likely movement of paper asset prices and not by 
expectations concerning business conditions. Capital-market operators ‘are 
concerned not with what an investment is really worth to a man who buys it 
“for keeps”, but with what the market will value it at under the influence of mass 
psychology, three months or a year hence’ {The General Theory , p. 155). 
Keynes likens the stock market to a game of‘old maid’ since the objective is to 
offload stocks and shares on to somebody else before prices fall. The formation 
of expectations in this way renders financial asset prices, and hence the cost of 
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capita!, unstable: 

A conventional valuation which is established as the outcome of the mass psy¬ 
chology of a large number of ignorant individuals is liable to change violently due to 

factors which do not really make ‘much difference to the prospective yield’ [on real 

capital]. (The General Theory, p. 134) 

The foregoing views on investment behaviour pinpoint intertemporal markets 
(that is, those for capital goods and assets) as a crucial source of market 
failure. This is contrasted to neoclassical analysis, in which the rate of interest 
performs an equilibrating function. To see the difference between the adjust¬ 
ment mechanism in Walrasian and Keynesian analysis, consider an economy 
initially in market-clearing general equilibrium. There then occurs an 
exogenous increase in the desire to save. Households now want to defer more 
consumption from the present than previously in order to enjoy more con¬ 
sumption at some future date. To maintain market-clearing equilibrium the 
change in household’s intertemporal consumption plans must be signalled to 
firms so that they can plan to produce the additional quantities of goods in the 
future. To fulfil such plans firms need to increase investment and so substitute 
additional investment demand for the reduction in consumers’ demand to 
maintain full employment of resources in the present. There is no direct way 
that households can signal to firms their increased desire for future consump¬ 
tion. The intertemporal market mechanism is indirect, and in neoclassical 
analysis works via the fall in interest rates as the additional savings are chan¬ 
nelled into non-money financial assets. Reduced interest rates then stimulate 
increased investment. Interest rates thus serve as an equilibrating mechanism 
which maintains the full-employment equilibrium level of aggregate demand in 
the face of fluctuations in either saving or investment and prevents them having 
an impact on the total volume of real output (although its composition is of 
course changed). 

In Keynesian analysis the price-signalling system in intertemporal markets 
breaks down because of the way economic agents act in the presence of 
uncertainty. Unlike the latter-day Walrasian models with contingency markets 
there is in practice a total absence of a comprehensive array of futures markets 
in which contingent contracts can be made. The signals from households to 
firms about changes in their intertemporal consumption plans and the signals 
from firms to households about changes in the relative prices of consumption 
and investment goods (that is, in the relative price of consumption at different 
time periods) fail to get through. This failure stems from the preference for 
liquidity and the concern with short-run capital gains and losses that dominate 
financial asset markets. The movement in financial asset prices becomes 
divorced from movements in the relative price of consumption and investment 
goods. If profit expectations collapse, so that future consumption in terms of 
present forgone consumption becomes more expensive, this is not signalled to 
households via a sufficiently large fall in interest rates which is required to 
stimulate present consumption in order to prevent the emergence of idle 
resources. Interest rates are prevented from falling sufficiently by price- 
inelastic expecations: if the interest rate falls below its previous level, then the 
future interest rate is expected to be higher than its present level (that is, to 
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move in the opposite direction to that in which it has just moved). Post- 
Keynesians therefore see Keynes’s theory of liquidity preference as playing a 
vital part in explaining the failure of the market-signalling mechanism. In 
response to pessimistic business conditions there Is a rush into liquid assets 
which impedes the transmission of intertemporal price signals. Post- 
Keynesians therefore see money as a crucial variable in the analysis of how a 
market economy evolves through time when the future Is highly uncertain. 


Policy implications of post-Keynesian views 

The post-Keynesians’ rejection of general-equilibrium analysis in favour of 
their own methodology of treating the economy as a historical process explains 
why their approach has had much less impact on policy formulation than the 
neoclassical-Keynesian synthesis. Models which stress uncertainty and 
indeterminate and volatile expectations hardly lend themselves to an analysis of 
fine-tuning the economy. Policy recommendations from this school are of the 
broad brush-stroke variety and would require major elements of government 
direction in the economy and the replacement of market price signals by 
bureaucratic decision-making. The spotlight placed on investment instability in 
Keynesian analysis has led to the advocacy of a greater socialisation of invest¬ 
ment in the hope that it would then be more stable and allocated more in line 
with social preferences. 


16.3 The reinterpretation of Keynes as non-Walrasian equilibrium 
economics 

The post-Keynesian Cambridge economists have always maintained that they 
possessed the holy grail of a true understanding of Keynes’s economics, but 
they remained an isolated band. It was not until the mid-1960s that economists 
elsewhere, notably in America, began to question the received version of 
Keynesian economics as propounded in the mainstream synthesis. This work, 
which was originated principally by Clower [2] and Leijonhufvud [3], has now 
brought forth a whole class of new or neo-Keynesian models. T hese model s 
share with the Cam brid ge post-Keynesians the idea th at the crucial feature of 
Kevnesian economics is that it is non-Walrasian and hence nbn-markeT- 

■T- “- I l _ . _ ___ _ ■ - - - ---- - 

clearing, but, unli ke the post-Keynesians, the neo-Keynesians have develope d 
Thelr~lde as in The context of a gen eral-equilibrium framework . 


Walras's law and its inconsistency with Keynesian economics 

Clower [2] pointed out very clearly the inconsistency of Walras’s law with 
Keynesian unemployment as analysed in the neoclassical-Keynesian syn¬ 
thesis. In the Keynesian three-sector model which enshrines the synthesis (and 
which was presented in Chapter 6) the-bonds, money and goods markets are in 




304 


Current Controversies in Macroeconomics 


Walrasian and Keynesian Adjustment Mechanisms 


305 


TABLE 16.1 The inconsistency between Walrasian 
law and the Keynesian ISLM model 


Market 

Keynesian 

ISLM model 

Walrasian 

model 

excess demand 

excess demand 

Bonds 

0 

0 

Money 

0 

0 

Goods 

0 

positive 

Labour 

negative 

negative 

Total 

negative 

zero 


market-clearing equilibrium but the labour market is not. There is an excess 
supply of labour. This situation is summarised in the Keynesian ISLM column 
of Table 16,1. 

Summing excess demands over all four sectors in the Keynesian ISLM 
model gives a total sum of excess demands which is negative. This result is in 
direct contradiction to Walras’s law, which states that whatever the set of 
prices the sum of excess demands over all markets must be zero. Thus if there 
is negative excess demand in the labour market, while the bond and money 
markets are in equilibrium, then there must be an equivalent amount of positive 
excess demand in the goods market to give an overall sum of excess demands 
of zero, as indicated in the last column of Table 16.1. If households in a 
Walrasian model wish to sell more iabour than firms wish to buy (that is, there 
is excess labour supply), then the corresponding position in the goods market is 
that households wish to buy more goods than firms desire to sell (that is, there 
is excess demand for goods). The households’ demand for goods in a 
Walrasian model is based on the supposition that they can sell all the labour 
they wish to sell at the prevailing prices. 

Walras’s law is an important part of the Wairasian-neoclassical adjustment 
mechanism. If the goods market has positive excess demand, then goods prices 
(the price level) will rise, while in the labour market where there is a 
corresponding excess supply of labour, money wages will fall. The joint effect 
of a rising price level together with a falling money wage is that the real wage 
rate will drop. Market-clearing prices will be established as firms expand 
production, while households reduce the labour supply (and hence their 
demand for goods) in response to falling real wages. 

The inconsistency of the Keynesian model with Walras’s law leads to the 
conclusion that the key feature of Keynesian economics is its concern with 
economies in which Walras’s law does not hold. 


existence of the Walrasian auctioneer. When trade is known to occur only at 
market-clearing prices, which the traders treat as given, then traders make 
choices on the assumption that they can buy and sell as much of any good or 
service as they please subject to their budget constraint. Clower [2] called 
demand and supply plans based on the assumption that trade takes place at 
market-clearing prices notional demands and supplies. Walras’s law then holds 
for notional excess demand functions which are based upon traders’ supposi¬ 
tions that they can buy and sell as much as they choose. 

However, a trader’s choice problem is quite different if he cannot either buy 
or sell as much as he wants to at prevailing prices. This is the situation which 
will arise once the Walrasian auctioneer is removed from the scene. With no 
auctioneer to find the market-clearing set of prices there will b z false trading at 
non-market-clearing prices. 

Once talse trading takes place at non-market-clearing prices then it becomes 
unrealistic for traders to make plans based on the presumption that they can 
buy and sell as much as they would like to. If households find that there is an 
excess supply of labour, then not ail households can sell as much labour as 
they would like to at prevailing prices. In other words, they are quantity- 
constrained (or rationed) on the labour market. Consequently some 
households’ incomes are lower than they would have chosen them to be in the 
absence of quantity constraints on their sales of labour. This state of affairs in 
the labour market leads to repercussions in the goods market. With lower 
incomes than they would have had in market-clearing equilibrium, households 
cannot purchase as many goods as they would have chosen to by their notional 
demand functions. The effective demand for goods is the amount that 
households can actually purchase given the quantity constraint on their sales of 
labour. Given the distinction between notional and effective excess demands, 
Walrasian economics is characterised as considering only notional plans, 
whereas Keynesian economics is concerned with false trading in which effec¬ 
tive excess demands are different from notional ones and it is the former that 
determine the level of output and employment. 


The dual decision distinction 

In the light of the distinction between notional and effective plans, Keynes’s 
consumption function, by which effective demand depends on income, takes on 
considerable significance as it would not hold in a Walrasian non-quantity- 
constrained economy. In a Walrasian world a household would maximise 
utility, which is a positive function of the quantity of goods consumed and a 
negative tunction of the amount of time spent working. The value of consump¬ 
tion would be achieved so as to maximise 


Notional and effective demand and supply 

The crucial assumption behind Walras’s law is that when trade takes place it 
occurs at market-clearing prices. This state of affairs is ensured by the 


U = /(C, L) 


r du 

dU 

-> 0; 


dC 

dL 



(16.8) 


where C = consumption and L = labour hours supplied, subject to the budget 
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constraint that 

C — wL + non-wage income (16.9) 

where w — real wage rate, and the time constraint that 

L < l 

where L = total time available for work. 

This decision problem can be depicted diagrammatically as in Figure 16.1. 
Each indifference curve shows the combinations of consumption and work 
time which_ yield equal utility. The budget constraint is given by AB. The 
distance OL gives the maximum amount of time available for work. The slope 
of budget line AB is determined by the real wage rate which gives the quantity 
of consumption goods which can be purchased by giving up one ‘hour’s’ leisure 
and working instead. The household is assumed to have a non-wage income of 
OA. As usual utility is maximised where the budget line is tangential to the 
indifference curve. The household will choose OC e consumption and supply 
labour time equal to OL e hours per period. The optimal choice will occur at the 
consumption level and labour hours for which the ratio of the marginal utility 
of consumption to the marginal utility of leisure (the marginal rate of substitu¬ 
tion of consumption for leisure) equals the real wage rate. The marginal rate of 
substitution of consumption for leisure equals the real wage rate where the 
slope of the highest obtainable indifference curve equals the slope of the budget 
line (the real wage rate). The real wage rate is the rate at which leisure can be 
transformed into consumption goods via the market. An important feature of 
this analysis is that th e decision to sup ply labour Tthat is, give up leisure) and 
the decision of how m uch t o consume ar e tak en simultaneous ly. This has been 
termed the dual decision hypothesis by Clower [2]. Income is not exogenous, 
as in the Keynesian consumption function, it is an endogenous variable whose 
value is chosen by the household. The household’s notional consumption func¬ 
tion is therefore a function of the real wage rate (as well as tastes for goods and 
leisure), not income, which is a choice variable. 

■ An increase in the real wage rate would pivot the budget line from A 
upwards to the left. Given that the substitution effect outweighs the income 



Figure 16.1 The consumption-leisure choice 
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Figure 16.2 The consumption—leisure choice under quantity rationing 

effect, then the demand for leisure will fall while more consumption also 
occurs. This supposition guarantees an upward-sloping neoclassical labour 
supply function with respect to the real wage rate. 

The household’s consumption-labour-supply choice problem has to be 
reformulated if the household trades at non-market-clearing prices. If the 
household is faced with a situation of excess supply in the labour market and 
cannot sell as much labour as it would like to, then it is rationed in the labour 
market. The fact that the household is rationed in the labour market affects its 
demand for consumption goods, as shown in Figure 16.2. If market-clearing 
prevailed so that the household was not quantity-constrained, the household 
would choose to have OC e consumption and to supply OL e labour, as in 
Figure 16.1. However, the household is now assumed to be rationed in the 
labour market and can only sell OL R ‘hours’ of labour. Consequently the 
household can no longer attain its non-rationed utility level on indifference 
curve / 2 / 2 - Given it can only sell OL R units of labour, the amount of consump¬ 
tion permitted by the budget constraint is OC R . The Keynesian consumption 
function now holds. Income is not a choice variable. Instead it is determined by 
the rationed amount of labour the household can sell and by the real wage rate. 
Effective consumption depends directly on the quantity-constrained level of 
real income. 

When households are rationed in the labour market so that effective con¬ 
sumption lies below its notional level, firms are also affected in the goods 
market. Because of the deficient level of effective demand firms can no longer 
sell the notional quantity of output they would wish to supply if they could sell 
all they would like to at prevailing prices. Firms are thus also rationed sellers - 
of goods. The demand for labour is now determined by the amount of output 
firms can sell and therefore by the level of effective demand, not by the real 
wage rate. We now come full circle. The labour supply exceeds firms’ demand 
for labour and so households are rationed sellers in the labour market. 

Conclusion: Walrasian and Keynesian adjustment mechanisms 

The neoclassical-Keynesian synthesis failed to bring out clearly the crucial 
differences between Keynesian and neoclassical views on how market 
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economies operate. The differences have now come out in much sharper relief 
as a result of the work which has stemmed from the critique of the synthesis. In 
a pure Walrasian world adjustment back to market-clearing equilibrium is 
achieved by means of price adjustment. In a pure Keynesian world there is no 
price adjustment - only quantities adjust as trading occurs at non-market- 
clearing prices. These two cases are theoretical extremes. Both schools recog¬ 
nise that price adjustments and quantity adjustments occur; the crucial ques¬ 
tion is which is the dominant mechanism. In neoclassical models price adjust¬ 
ment occurs at a relatively fast rate and a non-market-ciearing situation cannot 
be an equilibrium position since non-zero excess demands must cause prices to 
change. In contrast Keynesians maintain that price adjustments occur 
relatively slowly and that the more important response is quantity changes. 
Unlike neoclassical models, neo-Keynesian models can produce equilibrium 
positions in which markets do not clear. This result has usually been obtained 
in models in which prices and money wages are fixed, but more recently it has 
been demonstrated in neo-Keynesian models which have some limited element 
of price flexibility. Fixed price neo-Keynesian models are discussed more fully 
in the next chapter. 
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17 Neo-Keynesian Quantity- 
Constrained Models 


Neo-Keynesian quantity-constrained models 1 show the implications for output 
and employment of trading at non-market-clearing prices. They share with the 
post-Keynesian approach the rejection of Walrasian equilibrium, though unlike 
the latter they do not reject the other features of neoclassical methodology. 
Neo-Keynesians want to obtain Keynesian-type results in models which 
conform to the neoclassical view that economic agents must be treated as 
rational maximising decision-makers and that the interdependencies between 
variables must be studied within a general-equilibrium framework. Neo- 
Keynesian models contain an explicit choice-theoretic basis for modelling 
individual agents’ behaviour which is then aggregated to yield macro 
behavioural relationships. 

The crucial distinction between neo-Keynesian and neoclassical models is 
that the former do not presume that markets clear in equilibrium whereas the 
latter models do. 

Neo-Keynesian models solve for temporary or short-run equilibrium in 
which markets are not necessarily cleared. The period of analysis is seen as 
relatively short, but within that period traders’ plans are made consistent via 
quantity rather than price adjustment so there is no incentive for agents to 
change their plans within the time period of analysis. The economy is shown as 
moving from one short-run equilibrium to another since further adjustments do 
occur which prevent the short-period equilibrium from being a permanent 
resting-place. The short period is often characterised as one that is not long 
enough for price adjustment to occur, hence quantities have to do the adjust¬ 
ing. This characterisation reflects the Keynesian view that quantities adjust 
more rapidly than prices. 

These models are associated with the work of Barro and Grossman [1] and [2], 
Maiinvaud [3] and [4] (and the group of French Keynesian mathematical economists), 
Hahn [5]—[71, and more derivatively in the United Kingdom bv Muellbauer and Portes 
[81. 
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17.1 A taxonomy of non-market-clearing states 

Neo-Keynesian models all take off from Glower’s insight that trading at non¬ 
market-clearing prices requires economic agents to make different decisions 
from those that they would make if they could buy or sell as much of any com¬ 
modity as they chose to at given market prices. 


Walrasian equilibrium 

Walrasian equilibrium provides the reference point with which non-market- 
clearing states of the world are compared. It is therefore useful to start by out¬ 
lining Walrasian general equilibrium in the context of a highly aggregated 
macro model with a single goods market and a homogeneous labour market. 
This is done with the aid of Figure 17.1. It is built up from Figure 16.1 on 
p. 306 which showed households’ labour—consumption choice. 

We are assuming here that all national output is consumed so that 
households’ choice of current income is identical to their choice of current con¬ 
sumption. Hence we are analysing one time period in isolation from any past or 
future time periods. As in Figure 16.1, the real wage line AB, whose slope is 
given by the real wage rate, shows the rate at which households can trade off 
leisure (sell labour time) in return for income and consumption. We assume 
that* all households have the same utility function with respect to leisure and 
consumption. The family of indifference curves, / 0 to I 2 , then applies to all 
households so that the diagram can be used for aggregate analysis. As in 
Figure 16.1, households will maximise utility at point W, where the indifference 
curve /[ is tangential to the real wage line (i.e. where the real wage equals the 
marginal- rate of substitution of income for leisure). Households supply OL e 
labour units and demand Oy e goods. Figure 17.1 also shows firms’ choice with 
respect to the amount of labour they wish to employ and the amount of output 
they wish to supply./ OF is the short-run aggregate production function. 
Perfectly competitive firms will maximise profits at the level of output for 



Figure 17.1 Walrasian general equilibrium 
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which the marginal product of labour equals the real wage rate. The real wage 
is the amount a firm has to pay in terms of goods to secure an additional unit 
of labour. Thus firms will maximise profits at point W, where the real wage line 
is tangential to the production function. Firms demand OL e labour and wish to 
supply 0y e output. So at a real wage of w e households’ and firms’ choices are 
consistent. The demand for labour equals the supply of labour and the demand 
for goods equals the supply of goods. Both the labour market and the goods 
market are cleared and we have Walrasian general equilibrium. 

As discussed in Chapter 16, the device of the Walrasian auctioneer ensures 
that trade does not occur unless the real wage is at a market-clearing level. The 
crucial difference between neoclassical and Keynesian thinking concerns the 
way prices and quantities actually adjust when false trading does occur (that is, 
trading at non-market-clearing prices). The extreme neoclassical assumption is 
that prices adjust quickly towards their equilibrium values and so ensure a 
return to equilibrium employment. The extreme neo-Keynesian assumption is 
that in the absence of the Walrasian auctioneer goods prices (and hence the 
price level) and money wages are fixed in the short run. False trading occurs at 
these prices. How the outcome now differs from that in Walrasian equilibrium 
depends on the values at which the money wage rate and the price level are 
fixed compared with the values consistent with Walrasian equilibrium in which 
markets clear. We now proceed to consider three kinds of non-market : clearing 
states which can arise when false trading occurs. 


The classical unemployment case 

We now assume that the money wage rate and the price level are fixed at 
values which yield a real wage in excess of the market-clearing real wage, w e . 
The effect of this assumption on the demand for and supply of labour is 
illustrated in Figure 17.2. 

A real wage higher than w e pivots the real wage line from AB in Figure 17.1 
to DE in Figure 17.2. The latter has a steeper slope. The real wage now equals 
the marginal product of labour at point a and firms’ demand for-labour is now 
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OL °, compared with OL e in Walrasian equilibrium. At the higher real wage 
households’ indifference curve is tangential to the real wage line at j3. 
Households supply OL s labour, which is Lf s more than in W'alraslan 
equilibrium. There is an excess supply of labour of L D L S units. The unemploy¬ 
ment which arises when the real wage rate is greater than the market-clearing 
real wage is termed classical unemployment by neo-Keynesian writers. 

Classical unemployment is the type of unemployment which Keynes 
analysed in The General Theory and which occurs in the Keynesian- 
neoclassical (K-N) synthesis model developed in section I of this book. 
Keynes states quite explicitly that unemployment is associated with a real wage 
rate which is too high in relation to the market-clearing real wage: 

Thus I am not disputing this vital fact which the classical economists have [rightly] 
asserted as indefeasible. In a given state of organisation, equipment and technique, 
the real wage earned by a unit of labour has a unique [inverse] correlation with the 
volume of employment. Thus if employment increases, then, in the short period, the 
reward per unit of labour in terms of wage-goods must, in general, decline and 
profits increase. {The General Theory, p, 17) 

Later in this chapter we shall consider the position of Keynes’s model vis-a-vis 
those of the neo-Keynesians. 


The repressed inflation case 

We now assume that the money wage rate and the price level are fixed at 
values which make the real wage less than that required for Walrasian 
equilibrium. The resulting situation in the labour market is illustrated in Figure 
17.3. 

With a real wage lower than w e , the real wage line is now GH and has a less 



Figure 17,3 The labour market: repressed inflation 
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steep slope then the real wage XmeAB in Figure 17.1, for which w = w e . Again 
households’ indifference curve and the production function are tangential to the 
real wage line at different points (y and 5 respectively). Firms demand OL D 
labour compared with OL e units when w= w e , whereas households are only 
willing to supply OL s labour now that the real wage is below w e . There is an 
excess demand for labour of L S L D units. By assumption the money wage 
cannot rise even though there is excess labour demand; hence this case is 
termed repressed inflation. 


The Keynesian unemployment case 

Neo-Keynesians are anxious to show that unemployment can occur when the 
real wage rate is at or below its market-clearing level. The unemployment is 
due to an insufficient level of effective demand for goods. This situation is 
illustrated in Figure 17.4. 

The money wage rate and the price level are again fixed, and they are con¬ 
sistent with the market-clearing real wage rate, w e . The real wage line is 
therefore AB, as in the Walrasian equilibrium case. However, the effective 
demand for national output is assumed to be only Oy ED . If firms produced the 
level of output, Oy e , at which the marginal product of labour equalled the real 
wage rate, they could not sell all of it because of insufficient effective demand. 
Firms are therefore constrained to produce Oy ED output. Hence their effective 
demand for labour is OL ED , compared with a notional demand of OL e . If firms 



Figure 17.4 The labour market: Keynesian unemployment 
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were not quantity-constrained in the goods market, they would demand OL e 
labour units and supply Oy e output 

At the real wage of w e we can see from part (b) of the diagram that 
households’ notional supply of labour is OL e units, but as they are rationed 
they can only sell OL ED units. There is therefore an excess supply of labour of 
L ED L e units. The labour market is operating at point G in Figure 17.4(b). 
Firms are off the notional demand for labour function and households are off 
the notional supply of labour function. 

Unlike Keynes’s own model (see the quotation on p. 313), there is no unique 
relationship between the real wage and employment. Given the effective 
demand constraint, Oy ED , the level of employment of OL ED is consistent with 
any real wage rate between w 2 and w x . Above vv 2 the demand for labour would 
be less than OL ED and below w, the supply of labour would be less than OL ED . 
When firms are quantity-constrained to produce Oy ED but the real wage is w e , 
the marginal product of labour is greater than the real wage. (At point K in 
Figure 17.4(a) the slope of the production function OF is steeper than the slope 
of the real wage line AB.) This means that firms would be willing to expand 
output and employ more labour at the existing real wage rate if the effective 
demand for output were higher. 

Thus we get the important result for neo-Keynesian models that involuntary 
unemployment can exist without the real wage being too high (that is, above its 
market-clearing value). The real wage can be at or below the market-clearing 
one but a lack of effective demand gives rise to involuntary unemployment. 
This result is in complete contrast to Keynes’s own statement that involuntary 
unemployment could only be reduced if there were a fall in the real wage. 

17.2 A neo-Keynesian fixed-price quantity-constrained model 

Having sketched out three possible non-market-clearing states that can exist 
once we allow false trading to occur, we shall now construct a simple 
macroeconomic model in which money wages and prices are fixed and agents 
can be quantity-constrained. 

The model consists of three markets: the goods market, the labour market 
and the money market. We simplify by assuming that money is the only 
financial asset so that we can neglect bonds and the interest rate. We also 
assume that the money market adjusts quickly so that it is cleared in each 
short-run time period of analysis. This leaves us with two markets, the goods 
market and the labour market, which may remain uncleared. When a market 
experiences excess supply then sellers are rationed; when it has excess demand 
buyers are rationed. Households are sellers of labour and buyers of goods; 
firms are buyers of labour and sellers of goods. Hence we have the classifica¬ 
tion summarised in Table 17.1. For example, when there is excess supply in the 
labour market households are rationed sellers. 

It is one of the axioms of quantity-constrained models that exchange is 
voluntary: no one is forced to buy more than he wants to or sell more than he 
wants to. A further axiom is that rationed sellers and rationed buyers cannot 
exist in the same market. These two postulates ensure that the actual quantity 
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Table 17.1 



Households 

Firms 

Rationed sellers 

Excess supply in the labour 

Excess supply in the goods 


market 

market 

Rationed buyers 

Excess demand in the goods 

Excess demand in the 


market 

labour market 


transacted in a market is always the lesser of the amount demanded or of the 
amount supplied. 

For each market, when it is out of market-clearing equilibrium, there are two 
possible states of the world: 

1. When there is excess supply, the actual quantity sold is equal to the 
amount demanded. 

2. When there is excess demand, the actual quantity sold equals the amount 
sellers wish to supply. 

Thus the short side of the market determines the quantity actually traded. Only 
in market-clearing equilibrium are demand and supply equal. 

Quantity-constrained models place special emphasis on the dual decision 
hypothesis (see p. 305). Households’ dual decision is that the amount of labour 
supplied and the amount of output demanded are interrelated. If unconstrained 
in either market, both decisions are taken simultaneously (see pp. 305-7). 
However, if households are rationed in the labour market, then the amount of 
output they effectively demand is constrained by the amount of labour they can 
sell. Alternatively, if households are rationed in the goods market, then this 
may affect their supply of labour decision. The amount of labour households 
would supply at the current real wage if they could spend as much as they want 
to on goods may exceed the amount supplied when households are rationed 
buyers in the goods market. This will occur when households prefer more 
leisure to earning income which cannot be currently spent. 

Firms dual decision involves the amount of labour to employ and the 
amount of output to supply. If unconstrained in both markets, these two deci¬ 
sions are determined together (as, for example, in the Walrasian equilibrium 
depicted in Figure 17.1). However, if firms are rationed sellers in the goods 
market, then the amount they sell is constrained to equal the level of effective 
demand for output. The effective demand for output constrains the amount of 
labour firms demand. If firms are rationed buyers in the labour market, then 
the amount of output they can supply is constrained by the quantity of labour 
which is supplied. 

As just shown, the dual decision hypothesis means that a quantity constraint 
in one market affects demand or supply in another market. For instance, when 
households are rationed in the labour market, their demand for goods is 
affected and notional goods demand is no longer the effective demand for 
goods. This means that the specification of the effective functions for the 


supply of labour and output and for the demand for labour and output will 
vary according to whether or not firms and households are rationed sellers or 
buyers. 

Given two non-clearing markets and two possible conditions, excess demand 
or supply for each market, there are four possible permutations of states of the 
world: 

1. Excess supply in the labour market; excess supply in the goods market. 

2. Excess supply in the labour market; excess demand in the goods market. 

3. Excess demand in the labour market; excess demand in the goods market. 

4. Excess demand in the labour market; excess supply in the goods market. 

Each of the first three permutations corresponds to one of the non-market¬ 
clearing states outlined in section 17.1. The fourth is theoretically uninteresting 
and so will not be considered further. We shall now review the three types of 
non-market-clearing state and summarise the categories (see Table 17.2). 

1. Keynesian unemployment 

Keynesian unemployment exists when firms are rationed sellers in the goods 
market and households are rationed sellers in the labour market. Output is 
limited by effective demand so that at the existing level of output the real wage 
rate is less than the marginal product of labour. Because of the extent to which 
the supply of output is constrained by lack of effective demand households are 
rationed sellers of labour. As they would prefer less leisure, the marginal rate of 
substitution of leisure for income or marginal value of leisure, mvl is still below 


TABLE 17.2 A taxonomy of non-market-clearing states 



Excess supply in goods 
market 

Excess demand in goods 
market 

Excess supply in 
labour market 

Keynesian unemployment 

Classical unemployment 

Households rationed in 

Households rationed in 


labour market. 

labour market. 


Firms rationed in goods 

Households rationed in 


market, 

goods market, 


(■ w<MPL ) 

(w = MPL ) 


(w>MVL) 

(w>MVL) 

Excess demand in 
labour market 

Unlikely 

Repressed inflation 

Households rationed in 
goods market. 

Firms rationed in labour 
market. 

C w<MPL ) 

(w = MVL) 
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the real wage rate. Since household income is exogenous, the Keynesian con¬ 
sumption function applies. The level of effective demand thus determined falls 
short of the amount of output firms would be willing to supply at the current 
real wage. The sum of excess demands over the labour market, which is in 
excess supply, the goods market, also in excess supply, and the money market, 
which is cleared, is negative. Hence Walras’s law must be rejected. 

2. Classical unemployment 

Households are still rationed sellers in the labour market but firms are not 
rationed in the goods market, which has excess demand. Firms are producing 
the level of output for which the marginal product of labour equals the real 
wage. Households’ demand for goods exceeds the supply of goods but firms 
are only willing to expand output if the real wage falls. The excess demand 
persists because money wages do not fall, nor do goods prices rise as they are 
fixed by assumption. Since households are rationed sellers of labour, the 
marginal value of leisure remains below the real wage. As household income is 
exogenous, the Keynesian consumption function again applies. However, the 
level of effective demand exceeds the amount of output supplied, in contrast to 
the Keynesian unemployment case. 

3. Repressed inflation 

Repressed inflation is the label given to the situation of rationed buyers in both 
markets. Firms’ output is restricted by their inability to hire more labour at the 
existing fixed real wage rate. Thus the marginal product of labour exceeds the 
real wage. The quantity of labour sold by households is the amount they 
choose to supply, given the real wage rate and given that they are rationed in 
the goods market. Hence the marginal value of leisure equals the real wage. 
Since income is a choice variable the Keynesian consumption function does not 
apply. The level of effective demand, given the amount of income households 
choose to earn, exceeds the amount of output firms can supply. 

Household decision-making when they have time and money 

As pointed out in Chapter 16, once money is admitted into a model there has 
to be some explicit consideration of time. In our simplified quantity-constrained 
model households can only hold goods and money as assets, there being no 
bonds. Hence households do not borrow or lend. Households’ expenditure on 
goods and money balances is limited by their wage income, the dividends 
received from the ownership of firms and the money balances they begin the 
period with. 1 Dividend income and the stock of money balances at the start of 

! In our quantity-constrained model the inability of households to borrow stems from 
the absence of any interest-bearing financial assets. In a model with such assets one 
could assume that households are completely credit-rationed and so cannot borrow to 
finance expenditure in excess of their current income and real money balances. This 
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the time period of analysis are assumed exogenous to the households whether 
or not ^hey are quantity-constrained. Wage income is a choice variable unless 
households are rationed sellers in the labour market, when it becomes 
exogenous to the households. The households’ budget constraint for each 
period is 




Profits from 
ownership of firms 


Money balances at 
beginning of 
period 

Wages 


+ 






Expenditure 


Money balances 

on goods 


held at the end of the period 


We cope with time in the model in the simplest way possible by assuming 
households plan for just two periods, the present and the future. Household 
utility depends on current consumption and leisure and next period’s consump¬ 
tion and leisure. Households’ plans are now affected by their anticipations of 
market conditions in the next period. These anticipations concern the future 
real wage, the future price level, and the possibility of quantity constraints in 
the next period in either the goods or labour markets. For instance, if a 
household expects to be rationed in the labour market in the next period, it will 
wish to supply more labour in the current period in order to accumulate money 
balances to finance future consumption. 

If unconstrained in the goods market, household decision-making now con¬ 
cerns how much wage income to earn (that is, how much labour to supply) and 
how much of its total resources to spend on goods and how much to keep in 
the form of money balances. Unlike the simple Walrasian equilibrium 
illustrated in Figure 17.1, aggregate household income in the form of wages 
and profits need not be equal to current consumption. This is because money 
balances are held and allow households to dissave (spend in excess of their 
income) or to save. Aggregate demand therefore depends on the stock of 
money balances held and on expectations about the future as well as on income 
(if households are rationed sellers of labour) or the real wage rate (if households 
are not rationed sellers). 

Once we have introduced money into the model, so that the choice of 
current income is not necessarily the same as the amount of planned current 
consumption, it is no longer possible to use the diagrammatic exposition of 
Figure 17.1 to show the amount of output produced. To determine what the 


would be an extreme assumption. However, some credit-rationing is a typical Keynes¬ 
ian assumption. It is justified by the view that households cannot borrow to any 
great extent because their only collateral is human wealth. This is a highly illiquid asset 
because there is no market in which it is traded. The assumption of credit-rationing 
brings in another uncleared market - the credit or bond market. It also implies the 
absolute income hypothesis of consumption and rejects the permanent income 
hypothesis because the latter requires households to be able to borrow as much as they 
want to at the current interest rate in order to obtain their preferred time profile of con¬ 
sumption. 
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actual level of production is we have to compare firms’ supply plans with 
households’ effective demand. To derive the level of effective demand we need 
to relate households’ current income—labour-supply choice to households’ 
current consumption-labour-supply choice. This is done by means of Figure 
17.5. 

Part (a) of Figure 17.5 shows households’ current income-labour-supply 
choice. Given households are unconstrained in the labour market, then their 
choice of how much labour to supply in the current period will depend on their 
desire to consume and on their ability to finance this by other means than wage 
income (that is, with dividends and money balances). It will also be affected by 
their expectations about being rationed in the labour market in the future or in 
the goods market in either period. 1 If households are not rationed in the labour 
market, then they choose to supply OL t labour units and earn Jy { wage 
income. 

Part (b) of Figure 17.5 shows how households choose to allocate their 
current period’s resources between goods and real moneybalances. As stated in 
the budget constraint on page 319 households’ current resources consist of 
wage income, dividends and the stock of real balances held at the start of the 
period. These resources can be spent on goods or on real balances. When 
households are not rationed in the labour market their wage income is/y 3 , and 
dividends are OJ, giving a total income of Oy x . This is transferred to the 
vertical axis of part (b). We assume that households start out with real money 
balances equal to y X M on the vertical axis of Figure 17.5(b). If households 
decided to spend all their resources on goods, they would demand OM goods. 
If they decided to put all their resources into money, then they would plan to 
end the period with OB real balances. Thus MB is the households’ budget con¬ 
straint stated on page 319. Households’ preferences as between goods and real 
balances depend on their desire for present as compared with future consump¬ 
tion, their expectations about the income they will get in the future period and 
their expectations about being rationed in the goods market. These preferences 
determine the shape and position of the indifference curves in the goods-real 
balances plane. Given that the budget constraint is tangential to indifference 
curve U x , households choose to demand OC x goods. Note that in this example 
households are saving. 

Part (c) of Figure 17.5 shows the households’ current consumption-labour- 
supply choice. When unconstrained in the labour market households demand 
OC x goods , (from part (b)) and supply OL x labour (from part (a)). The co¬ 
ordinates OCj, OL x give point Z in part (c) of the diagram. 

Let us now consider what happens when households are rationed in the 
labour market. Turning to part (a) of Figure 17.5 we assume that households 
can only sell OL 0 labour. This means that their wage income falls to/y 0 an ^ 
their total income to Oy Q . In part (b) of the diagram the budget constraint shifts 
down to the left by the distance of y 0 y x to ND. Effective demand falls to OC 0 . 
In part (c) we plot the effective demand by households for output of OC 0 when 
the level of employment is constrained to be OL 0 . The co-ordinates OC 0 , OL 0 

1 We follow the example of Muellbauer and Fortes [8] and subsume all these into the 
utility function. 
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Figure 17.5 Deriving the quantity-constrained effective demand relationship 
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give point X. If we derived the effective demand at the levels of employment 
below OLj, we would get a number of points such as X which lie on the YZ 
schedule. 

The YZ schedule thus shows the effective demand by households for output 
at various levels of employment. Only at point Z is effective demand not con¬ 
strained by households being rationed in the labour market. The effective 
demand schedule, YZ , is in all essentials the Keynesian consumption function 
except it relates consumption to the level of employment rather than to the level 
of income. However, the level of household real income is derived directly from 
the level of employment since it is the number of labour units sold times the 
Fixed real wage rate, this product being added to household dividend income, 
OJ. A number of variables are held constant along the effective demand 
schedule. These are the real wage rate (income depends on w and employment), 
the quantity of real balances, tastes, expectations and household dividend 
income. Any changes in these will shift the effective demand schedule. 


Notional 

excess 

supply 



FIGURE 17.6 Temporary equilibrium with Keynesian unemployment 


Determination of the level of output 

Although neo-Keynesian models deal with non-cleared markets, they are de¬ 
signed to produce equilibrium solutions. Neo-Keynesian models envisage such 
an equilibrium as being of a temporary nature. In the subsequent time period 
there will be some price or wage changes and a further temporary equilibrium is 
established. This approach makes tractable the mathematical analysis of what, 
in a verbal exposition, would be called ‘disequilibrium’. Neo-Keynesian models 
analyse an economy which is not in long-run market-clearing equilibrium in 
terms of a succession of short-run, temporary equilibria. The equilibria we 
discuss below are temporary ones. 

In these equilibria the level of effective demand for output cannot be less 
than the amount of output actually produced. This follows from a basic axiom 
of quantity-constrained models that the short side of the market determines the 
actual quantity sold. 

Keynesian unemployment 

To illustrate the occurrence of Keynesian unemployment in Figure 17.6 we 
combine the effective demand schedule from Figure 17.5 with the short-run 
aggregate production function. 

Along schedule YZ is displayed households’ effective demand at various 
rationed employment levels. Point Z is the unconstrained choice when 
households are able to realise their notional labour supply plans. Given the real 
wage rate, which determines the slope of AB, firms would choose to maximise 
profits by employing OL ND labour and supplying Oy NS output. But if firms did 
employ their notional demand for labour, households’ effective demand for 
consumption, at Oy ED °, would be less than the supply of output, Oy NS . Firms 
could only sell Oy ED ° output, so they would choose to employ only OL 0 
labour. Effective demand would still be lower than the supply of output, so 


short-run equilibrium could not prevail. Output and employment will contract 
until we reach the levels Oy k and OL k at which the aggregate production func¬ 
tion intersects the effective demand schedule at point K. 

At this point effective demand is Oy k , firms employ OL k labour units to 
produce Oy k output. The aggregate supply of output is thus determined by the 
level of effective demand and a temporary equilibrium is established at point K. 
Given the real wage rate, firms would like to supply Oy NS output, but there is 
not sufficient effective demand to bring forth this ievel of production so there is 
excess notional supply in the goods market of y k y NS . The real wage is then 
lower than the marginal product of labour (the slope of AB is less than that of 
OFddy k ,L k ). 

Households would like to supply OL NS labour at the prevailing real wage so 
there is also excess supply in the labour market of L k L NS . The situation is thus 
one of Keynesian unemployment. 

As we noted earlier in the chapter, Keynesian unemployment is consistent 
with the real wage being at or below its Walrasian equilibrium level. Unemploy¬ 
ment is due to lack of sufficient effective demand. With the aid of Figures 17.5 
and 17.6 we can see that at the root of the problem are wrong absolute prices, 
not the wrong relative price (that is, the real wage). If the price level were lower, 
real money balances would be larger. The budget constraint in Figure 17.5(b) 
would shift up to the right. Consequently effective demand would be higher and 
the effective demand schedule YZ in Figure 17.6 would shift up. If the money 
wage remained unchanged, then the real wage would rise. The real wage line 
AB in Figure 17.6 would pivot and slide down the production function. Firms’ 
notional demand for labour would be less. Provided that the new real wage line 
is still tangential to the production function to the right of point K, then output 
would increase as a result of the increase in effective demand following the 
price fall. This shows that under conditions of Keynesian unemployment an 
expansion of output can be consistent with a rise in the real wage rate. 

Exactly the same result can be achieved by a rise in the money wage with the 
price level constant. Because labour income increases, effective demand shifts 
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upwards and output will expand, provided that the rise in the real wage does 
not lead firms to a new unconstrained offer of employment that is less than or 
equal to L k in Figure 17.6. 

If we lowered the price level and the money wage proportionately so the real 
wage remained constant, the increase in real balances would shift the effective 
demand schedule upwards, the real wage line would remain unchanged and the 
new equilibrium point would necessarily He to the right of point K, ensuring an 
increase in output. However, if money wages and the price level were raised in 
the same proportion, thus keeping the real wage rate unchanged, real balances 
would fall. Effective demand and hence output would fall. The different effect 
on output of a proportionate fall in money wages and the price level compared 
with a proportionate increase brings into sharp focus the property of the 
Keynesian unemployment case that it is absolute prices which are in¬ 
appropriate, not the real wage rate. Because of this property the real balance 
effect is crucial in determining whether or not effective demand is at the level 
required for a cleared goods market. 

The quantity-constrained Keynesian unemployment model, when stripped of 
its mathematical formulation, reduces to the familiar Keynesian single-sector 
model which has been taught for years as part of elementary orthodox 
Keynesian economics. The diagram we have used (Figure 17.6) is in fact a 
reincarnation of the familiar ‘Keynesian cross’ diagram (see Chapter 2, p. 20) 
except that it uses employment rather than output along the horizontal axis. 
YZ is an aggregate demand function, and OF is an aggregate supply function 
up to the unconstrained level of output, Oy NS , given the real wage. The crucial 
assumption which is responsible for unemployment equilibrium in both models 
is price and wage rigidity. The difference between a neo-Keynesian model and 
the ‘Keynesian cross’ one is that the former is based on an attempt to make 
price and wage rigidity consistent with treating economic agents as rational, 
utility-maximising decision-makers. This aspect of neoclassical methodology is 
incorporated in order to rebut the criticism that the Keynesian analysis of 
unemployment equilibrium rests on ad hoc assumptions about price rigidity 
which imply money illusion and other types of irrational behaviour. 

Classical unemployment 

Temporary equilibrium with classical unemployment is illustrated in Figure 
17.7. Given the real wage rate, which determines the slope of real wage line 
DE, firms wish to employ OL ND labour and supply Oy NS output. When OL ND 
labour is employed households’ effective demand is Oy ED . Firms are thus not 
rationed in the goods market but households are. The economy is at a 
temporary equilibrium position at point C. There is excess demand in the goods 
market of y NS y ED . Given the real wage rate households wouid like to supply 
OL NS labour. (Point Z’ shows households’ unconstrained labour-consumption 
choice.) There is thus an excess supply of labour of L iVD L ns . In this case 
output is not constrained by lack of effective demand but by the unwillingness 
of firms to expand production when that would involve marginal costs (the 
money wage rate) exceeding the marginal-revenue product of labour 
(mpl x price). In the case of classical unemployment a cut in the money wage 
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Figure 17.7 Temporary equilibrium: classical unemployment 

or rise in the price level would increase output as firms would expand produc¬ 
tion in response to a fall in the real wage rate. 

No classical or neoclassical economist would recognise this definition of 
classical unemployment, as in their view goods-market prices would rise 
absolutely in response to excess demand. This would lead to a fall in real 
balances until the goods market is cleared and output levels would be con¬ 
sistent with profit maximisation. This would be the case whether or not real 
wages stayed constant. A classical or neoclassical economist therefore sees 
unemployment created by an excess level of real wages as being accompanied 
by a cleared goods market. 


The Keynesian—neoclassical synthesis model 

The Keynesian—neoclassical (K—N) synthesis model can be made equivalent to 
a borderline case in a neo-Keynesian quantity-constrained model. The 
Keynesian version of the K-N synthesis model and Keynes’s ‘General Theory’ 
model are consistent with a cleared goods market accompanied by excess 
supply in the labour market. Thus firms are not rationed in the goods market, 
but households are rationed in the labour market. The Keynesian consumption 
function therefore holds. The effective demand schedule intersects the produc¬ 
tion function at the point where it is tangential to the real wage line. This is 
shown in Figure 17.8. 

Given the real wage rate and hence real wage line, DE, firms demand OL ND 
labour and wish to supply Oy NS output. Since the effective demand function, 
Y'Z', intersects the production function at S, the effective demand for output 
when OL ND labour is employed is equal to Oy NS . The goods market clears but 
there is excess supply in the labour market, as households wish to sell OL NS 
units of labour. 

The Keynesian version of the K-N synthesis model differs however, from a 
neo-Keynesian model which happens to have a cleared goods market and an 
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Figure 17.8 Classical unemployment in the Keynesian—neoclassical synthesis case 


excess supply of labour. The Keynesian version of the K-N synthesis model 
has a flexible price level but a Fixed money wage. Our neo-Keynesian model 
has both a fixed price level and a fixed money wage. The flexible price level 
assumption of the K—N synthesis model ensures that the goods market clears. 
As a consequence of this assumption unemployment in a K-N synthesis model 
is of the classical variety because a fall in the real wage rate is required in order 
to reduce unemployment and increase output. To see this let us suppose that 
the effective demand schedule, Y r Z', in Figure 17.8 shifts up to the left but that 
the real wage remains unchanged. (This would happen if the money wage rate 
and the price level fell proportionately, thus increasing real balances.) Output 
would not increase because firms are unwilling to supply more than the existing 
amount of output unless the real wage falls. 

The neoclassical case of the K-N synthesis model has both a flexible price 
level and a flexible money wage rate. In terms of Figure 17.8 this flexibility 
ensures that point Z’ (households’ unconstrained labour-consumption choice) 
coincides with point S to give both a cleared goods market and a cleared 
labour market. 


Repressed inflation 

Temporary equilibrium with repressed inflation is illustrated in Figure 17.9. 
Given the real wage rate which determines the slope of real wage line GH , firms 
demand OL ND labour. However, the effective demand schedule is 
Y"Z ":households are only willing to supply OL NS labour. Firms are 
therefore rationed in the labour market and are constrained to produce Oy ES 
output. The temporary equilibrium position is therefore R. There is excess 
demand in the labour market of L NS L ND and also excess demand in the goods 
market of y ES y ED , since households would like to purchase Oy ED goods. 

One interesting thing to note about the repressed-inflation case is that it 
involves a lower level of output and employment than would occur were the 
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Figure 17.9 Temporary equilibrium: repressed inflation 


real wage at its Walrasian equilibrium level. This is because the real wage lies 
below the Walrasian equilibrium level and households consequently supply less 
labour than in Walrasian equilibrium. Output is constrained by lack of labour. 
Thus any movement away from Walrasian equilibrium in a neo-Keynesian 
fixed-price model results in a lower output and employment level. 

17.3 Quantity-constrained open-economy models 

Most of the work on quantity-constrained models has only considered the 
closed-economy case. As Hahn ([6] p. 14) admits, ‘considering international 
trade leads to a strengthening of the Walrasian case’. If the economy is a small 
open one, then it becomes much more difficult to maintain that firms producing 
tradable goods are rationed so that they cannot sell as much as they want to at 
the prevailing world price. Given that the price of tradables in a small open 
economy tends to the world price, either through internal price adjustment or 
exchange-rate adjustment, domestic firms cannot over the medium to long run 
affect the price of their product. They can sell as much as they want to at the 
prevailing world price. If this is so, then any unemployment of domestic 
resources must be attributed to the fact that any further increase in output 
would raise marginal costs above the world price level. Lack of export com¬ 
petitiveness implies classical rather than Keynesian unemployment. Quantity¬ 
rationing can then only apply to households in the labour market (as in Dixit s 
model [91), Such a model is a Keynesian-neoclassical synthesis model since it 
has a cleared goods market with excess supply in the labour market. 

Those who wish to argue for the existence of Keynesian unemployment in a 
small open economy need to restrict it to the non-tradables sector or have 
domestic firms producing specialist goods for export so that they face 
downward-sloping demand curves and therefore could possibly be quantity- 
rationed. 
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17.4 Rationalising wage and price inflexibility: implicit contracts 

The results of neo-Keynesian fixed-price quantity-constrained models rest on 
the assumption that prices do not change in the short run. The crucial question 
still remains unresolved: why do prices not adjust? It can be very readily 
granted that the Walrasian auctioneer does not exist to establish market¬ 
clearing prices and that trade must therefore occur at prices that are not 
Walrasian equilibrium ones. It is altogether different to stipulate that, when 
markets fail to clear, economic agents do not themselves change the prices at 
which they are prepared to buy and sell. If firms are aware that they face 
downward-sloping demand curves, then when the marginal product of labour 
exceeds the real wage rate why do not firms cut price (that is, raise the real 
wage rate) in order to stimulate demand? Why do unemployed workers not 
offer themselves at a lower wage rate when classical unemployment occurs? 

It seems generally accepted that these kinds of price adjustments have not 
readily occurred, especially in the post-war period. The usual response of firms 
when faced with a fall in demand is to lay off workers and to continue paying 
the remaining work-force the pre-recession hourly money wage. The alternative 
of lowering money wages and maintaining employment does not usually occur. 
Recent empirical work has drawn attention to the importance of temporary 
layoffs in total unemployment. Feldstein [10] reports that about three-quarters 
of adult male employees laid off in US manufacturing are subsequently rehired 
by their original employer. Hence workers must expect an intermittent pattern 
of employment even when they remain with the same firm. Since the alternative 
of steady employment but at fluctuating real wages does exist but is not fre¬ 
quently observed this implies that the prevailing pattern of intermittent 
unemployment must in some sense be chosen by both firms and workers, 
otherwise firms which offered unstable employment to their work-force would 
find it unacceptably difficult to recruit labour and would change their practices. 

These considerations have led a number of economists to explain layoffs and 
sticky wages as the outcome of utility-maximising and hence rational 
behaviour by firms and workers. One motivation for this work is the desire to 
provide a firmer microeconomic basis for non-market-clearing macro models. 
Another motivation, coming from the opposite direction, is to give a 
neoclassical explanation for the existence of layoffs. 

The basic idea underlying these rationalisations of layoffs and sticky wages 
is that workers and employers enter into, long-term implicit contracts. If con¬ 
sistent behaviour by an economic agent can induce consistent reciprocal 
behaviour in another agent, so that each party acts more or less as it would do 
if legally constrained, then an implicit contract is said to exist. Thus a firm 
makes an implicit contract with its employees by paying a wage rate which 
does not vary with the state of demand and by operating certain rules for deter¬ 
mining layoffs (such as least-senior workers being laid off firsthand laid-off 
employees being recalled at their previous wage rather than being replaced by 
new workers at lower wages). Workers, in return, agree to be laid off and to 
wait for recall rather than seek permanent work with other firms. 
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Risk-shifting implicit contracts 1 

One rationalisation for sticky wages is the existence of implicit long-term con¬ 
tracts which shift the risk of unstable income from workers to firms. It is 
assumed that workers are risk-averse and dislike variable incomes, whereas 
firms are risk-neutral. This is ascribed to the inability of owners of human 
capital to diversify their portfolios, unlike non-human wealth-holders. (A 
worker would find it difficult to divide his time between numerous occupa¬ 
tions.) Workers are treated as maximising their expected utility from income 
and leisure over different expected states of nature. The simplest way to model 
this is to have two possible states of nature, G (good) when demand is high, and 
B (bad) when demand is low. The sum of the probability of each occurring 
adds up to 1.0, If workers get no income and no utility from leisure when 
unemployed in state B , then they will maximise their utility by choosing the 
same wage rate in both state G and state B in return for employment in both 
states. The firm bears all the income variability but in return pays a lower 
expected wage rate. 

We have not yet got an explanation for layoffs since they do not occur under 
this arrangement. However, if workers do get unemployment benefit or derive 
some utility from leisure when unemployed then they will wish to trade a higher 
constant wage rate in return for some risk of unemployment. 

Some workers now get laid off in state B. As a result of the implicit contract 
between the firm and its workers, real wages are lower in state G and higher in 
state B than if wages were variable and set in the Walrasian manner to clear 
the market in both states of nature. The latter arrangement is referred to as a 
spot auction market. 

The implicit contract puts an obligation on employers in slack times to 
keep more workers than they would choose to employ, given a rigid money 
wage, in the absence of any such contract. The other side of the bargain is that 
in a boom workers will supply more labour hours at the going real wage rate 
than they would choose at the time without the contract. The existence of such 
contracts implies that in equilibrium the current real wage is no longer equal to 
the current marginal productivity of labour. The real wage is related to the 
average expected productivity of labour over the various states of nature and it 
is reduced by the premium workers pay for the insurance against variable 
income. 

This approach has been extended to explain why some workers can get risk 
insurance from their employers and generally avoid being laid off while others 
cannot. Grossman, for example, assumes more-senior workers are both more 
productive and less likely to default on their contracts by quitting the firm in 
good times. They get more or less full insurance against variable income as it is 
the latest recruits who bear the brunt of the layoffs. These workers prefer high 
wages in state G and unemployment in stage B to employment in state B at the 
low wage required to make them worth hiring when the firm has to honour its 

1 Such models have been developed by Azariadis [11] and Grossman ([12] and [13]). 
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commitments to the senior workers. Another variant is that it is the skilled 
workers who are spared layoffs because they are expensive to replace if they 
quit. Unskilled workers get laid off because to keep them on while still paying 
skilled workers the pre-recession wage would require such a low wage rate that 
these workers prefer unemployment. 

Other rationalisations for sticky wages and prices 

It is possible to explain implicit contracts, which also involve choosing non¬ 
variable wages together with a probability of layoff, without appealing to risk- 
aveise behaviour. Feldstein [10] shows that when the unemployment benefit 
received by its 1 aid-off workers is not paid for directly by the firm then both 
parties will benefit from choosing a variable pattern of employment. The 
parties agree to higher wages during recessions than would occur in a- spot 
auction labour market, accompanied by layoffs for some workers. When 
demand is high workers contract to supply more labour at the contractually 
agreed wage. This means that workers choose to take more leisure when the 
value of their work is lower to the firm because of depressed demand and to 
then take advantage of the unemployment subsidy. 

The notion of implicit contracts has also been extended to the firm and its 
customers. When there are costs to gathering price information it is argued that 
both parties gain by keeping prices constant in the face of temporary demand 
and supply fluctuations. Customers’ search costs are reduced and in return the 
firm gains loyal customers. Analogous to the junior or unskilled workers who 
bear the brunt of layoffs there is a group of irregular customers who cannot get 
supplies when costs have risen but prices have not. 


Implicit contracts and non-market-clearing 

Ironically the development of implicit-contract theory has weakened rather 
than strengthened the non-market-clearing approach. Keynesians have 
interpreted layoffs as non-wage job-rationing and hence as prima facie 
evidence that markets do not clear. However, implicit contract theory 
rationalises layoffs and the associated wage stickiness as the outcome of utility- 
maximising choice by workers when the choice is exercised in the context of a 
lengthy time period and uncertainty. If workers actually choose inflexible 
wages together with the resulting periods of unemployment, then it becomes 
much more difficult to argue that markets do not clear and unemployment is 
involuntary. It is interesting to note that Grossman, whose work was important 
in developing the non-market-ciearing approach, then proceeded to work on 
implicit-contract theory. This has led him to the following conclusion: 

Although these non-market-clearing models are superficially appealing they are also 
problematic ... These risk-shifting models provide a rationale for observed 
stickiness of wage rates and explain alleged symptoms of employment rationing, 
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such as layoffs, while allowing markets to clear and private agents to realise ail 

perceived gains from trade. (Grossman [14] p. 14) 

It is difficult therefore to escape the conclusion that the microeconomic founda¬ 
tions of neo-Keynesian quantity-constrained models are still not on a sound 
footing. 1 

17,5 Policy implications in quantity-constrained models 

Neo-Keynesian models are used to demonstrate the validity of orthodox 
Keynesian policies for reducing unemployment. An important result of these 
models is that such policies only work when unemployment is of the Key nesian 
rather than classical variety. To analyse policy we need to introduce a third 
type of economic agent — the government. 

To keep the analysis as simple as possible we assume that there is no taxa¬ 
tion. The government finances its expenditure by printing money. Fiscal policy 
thus consists of changing the level of government expenditure. The government 
can also conduct monetary policy by directly giving money to households or 
taking it away from them. Both monetary and fiscal policy changes shift the 
effective demand schedule, which now includes government demand as well as 
household consumption. The only difference between a monetary or fiscal 
expansion concerns the allocation of goods between households and the 
government. If the government increases the money supply, then households 
can spend more. If government expenditure increases, the government 
purchases more goods. Households end up with more money balances but this 
does not affect their demand for goods until the next time period. The govern¬ 
ment’s third policy instrument is a prices and incomes policy, by which the 
government can arbitrarily change the price level and the money wage rate. 


Keynesian unemployment 

When the economy has Keynesian unemployment, output and employment 
can be increased by monetary or fiscal policies that raise the level of effective 
demand. This is illustrated in Figure 17.10 by a shift in the effective demand 
schedule from YZ to Y'Z', which establishes a new equilibrium position at K '. 
Output rises from Oy Q to Oy l and employment from OL 0 to OL 

A prices and incomes policy that reduced the price level and the money 
wage rate in the same proportion would increase real balances and would also 
shift the effective demand schedule up to the left. An increase in the money 
wage rate, with the price level kept constant, or a reduction in the price level 
with a fixed money wage would also increase effective demand. However, the 

1 This also applies to flexible-price neo-Keynesian models as they assume slow and 
incomplete wage and price adjustment. A few such models have been developed but are 
highly mathematical. The interested reader should refer to Hahn [7] and Malinvaud 
[4]. 
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Figure 17.10 Policies to increase output under Keynesian unemployment 

reai wage rate would rise and output would only increase if the new real wage 
line is tangential to the production function to the right of the old equilibrium 
position, K . 

A crucial feature of expansionary policy when there is Keynesian unemploy¬ 
ment is that it does not require a reduction in the real wage. In fact, a rise in the 
price level would inhibit expansion because it reduces real balances. Further¬ 
more, a rise in output is consistent with an increase in the real wage up to its 
Walrasian market-clearing level. 

A quite inappropriate policy is one which raises prices and/or lowers money 
wages. This will reduce the level of effective demand and so reduce output and 
employment. Hence Keynes’s criticism of money wage cuts as a cure for 
unemployment is correct if unemployment is of the Keynesian type. Similarly, 
the standard trade-union advocacy of higher money wages to increase output 
by stimulating demand would also be correct if Firms are prepared to meet 
increased demand at a higher real wage rate. 


Classical unemployment with excess demand in the goods market 

If there is excess demand in the goods market but firms are unwilling to 
produce to that level, then further increases in effective demand can have no 
impact on employment. The traditional Keynesian remedy for unemployment 
is thus inappropriate. To increase the amount of output firms want to supply a 
cut in the real wage is needed. This is achieved by an increase in the price level, 
and/or a reduction in the money wage rate. However, both policies shift the 
effective demand schedule down to the right. This means that a cut in reai 
wages will increase output provided that effective demand is not reduced too 
much and remains above the original level of output. 

The required direction of price and money wage movements when there is 
classical unemployment is opposite to that needed to expand output when 
Keynesian unemployment exists. If the price level is reduced vis-a-vis the 
money wage under classical unemployment, then output falls because the real 
wage rate has risen. 
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Classical unemployment with a cleared goods market 

In the K-N synthesis case of the neo-Keynesian model classical unemploy¬ 
ment coexists with a cleared goods market. This is illustrated in Figure 17.11. 

The economy is initially in equilibrium at point C, where real wage line DE is 
tangential to the production function. An increase in effective demand from YZ 
to Y'Z’ will have no effect on the amount of output supplied because the real 
wage has not fallen. To increase employment there has to be a reduction in the 
real wage rate as well as an expansion of aggregate demand. In our fixed-price 
neo-Keynesian model an increase in effective demand accompanied by a prices 
and incomes policy that raised the price level vis-a-vis the money wage level 
would result in an expansion of output. If the real wage falls so that the real 
wage line shifts from DE to AB, then a new equilibrium with higher output and 
employment occurs at point C’. 

In the K—N synthesis model, in contrast to the neo-Keynesian one, a 
deliberate prices and incomes policy is not required since goods prices are 
flexible. A policy which increases effective demand also causes firms to raise 
prices. Sufficient labour is willing to work at the existing money wage rate for 
firms to be able to expand production. Thus the real wage line shifts from DE 
to AB by means of private-sector price adjustment. This policy was analysed in 
Chapter 6 by means of aggregate demand and supply schedules in the P-y 
plane (see pp. 88-9). 

In Keynes’s ‘General Theory’ model a cut in real wages is also required to 
expand output. Keynes argued that a fall in real wages should occur via an 
increase in the price level and not via a cut in the money wage rate. This is 
because he supposed that a cut in money wages would result in falling prices 
and no change in real wages. A rise in effective demand due to the real balance 
effect would not raise output if the real wage failed to decline. 

Repressed inflation 

The case of repressed inflation requires an increase in the real wage rate to 
induce households to supply more labour and so enable firms to produce more 
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output. An easing of rationing in the goods market, which could be achieved by 
means of deflationary fiscal or monetary policy as well as by increasing the 
supply of output, is also likely to encourage households to supply more labour. 

Policy in a small open economy 

As we noted in section 17.3, the existence of Keynesian unemployment is less 
plausible in a small open economy than in a closed one. Firms can only be 
rationed sellers if they produce non-tradable goods or specialist tradable goods. 
To maintain the fixed price assumption we need to analyse the effects of 
monetary and fiscal policy under a fixed exchange-rate regime. 

If firms are not rationed sellers because they produce tradable goods which 
are perfect substitutes for foreign producers’ goods, then any unemployment 
must be of the classical variety. As in the closed-economy case, an increase in 
effective demand alone, without a fall in real wages, has no effect on output. 
Given a fixed exchange rate and the law of one price, the government cannot 
alter the price level. Hence real wages can only fall if there is a cut in money 
wages. This is why monetary and fiscal policy are impotent when the law of 
one price holds. The law of one price will not hold if domestic firms produce 
non-tradable goods or specialist export goods. If this is the case and, in addi¬ 
tion, firms and households are rationed sellers, then Keynesian unemployment 
will exist and the usual fiscal and monetary remedies apply. 

By manipulating the exchange rate the government can alter the price level 
in a neo-Keynesian open-economy model. This gives the government an 
additional policy instrument. If firms are rationed sellers and there is Keynes¬ 
ian unemployment, then a devaluation lowers the foreign currency price of 
domestic goods. Given the assumptions that firms and households are rationed 
sellers and that money wages and prices are fixed in terms of domestic 
currency, the real wage paid by firms remains unchanged while the effective 
demand by foreigners for domestic output increases. Consequently output 
expands. 

If domestic firms produce tradables which are perfect substitutes for foreign 
goods, then the goods market must clear. Any unemployment must therefore 
be of the classical variety and we have the K-N synthesis case. Devaluation 
enables domestic firms to raise the domestic currency price while keeping the 
foreign currency price unchanged. Any fall in domestic demand is made up for by 
increased foreign demand/given our assumption that the goods market must 
remain cleared. As the domestic currency price rises and if money wages remain 
fixed then the real wage falls and the balance of payments improves. As 
neo-Keynesian models solve for short-run equilibrium they can ignore the 
repercussions of balance-of-payments disequilibrium. The consequences of such 
repercussions in other models were discussed in Chapters 10 and 11. 

Extending the model to the open-economy case shows that monetary, fiscal 
and exchange-rate policies can only expand real output without a fall in the real 
wage rate if firms produce non-tradables or specialist export goods and, in 
addition, firms and households are rationed sellers. 
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Disaggregated markets 

The policy conclusions of neo-Keynesian quantity-constrained models also 
need to be modified when the existence of many goods and labour markets is 
taken into account. In the aggregate model there is only one relative price, that 
of labour in terms of goods. With many markets there are many relative prices 
and there is much more scope for substitution. Excess demand in one market 
can be partially satisfied by purchasing alternative goods in other markets. 
Similarly, firms facing excess supply can switch production to markets which 
have excess demand. As Malinvaud ([4], p. 91) concludes, ‘one may also guess 
that the added flexibility does stabilise the system and makes imbalance less 
serious’. 

The existence of numerous markets also means that the economy can, at any 
one time, experience a variety of non-market-clearing states. Some markets 
may have repressed inflation while others suffer from Keynesian or classical 
unemployment. In this situation a set of policy measures designed to cure 
Keynesian unemployment would, if applied indiscriminately over the whole 
economy, produce undesired effects in markets experiencing repressed inflation 
or classical unemployment. Even if some markets are distinguished as having 
Keynesian unemployment, this may be due to long-term structural changes in 
the economy which have shifted demand away to other markets. In this case 
the benefits to producers of increasing the effective demand for their products 
have to be offset against the costs of resource misallocation, and this is, of 
course, a distributional issue. 

One policy conclusion from neo-Keynesian models is clear cut: there has to 
be a correct diagnosis of the type of non-market-clearing state which applies to 
the economy or its particular sectors before even policy-makers of a Keynesian 
bent can decide what remedies are needed. It is particularly important to be 
able to distinguish whether the economy is experiencing Keynesian or classical 
unemployment since the remedies for one state are undesirable in the other. It 
seems that we have as yet no clear diagnosis of when and where these states 
exist. Keynesians such as Malinvaud [3] seem confident that casual observa¬ 
tion is sufficient to establish that Keynesian unemployment is much more fre¬ 
quent than the classical type. On observing the world non-Keynesians see far 
more scope for the existence of classical unemployment. The appearance of 
classical unemployment requires the real wage to rise above its market-clearing 
value. This is equivalent to a decline in the productivity of labour. Malinvaud 
[3] and Dixit [9] analyse the increase in oil prices which oil-consuming 
countries have experienced in the 1970s in these terms, since an oil price rise 
increases production costs. 

Keynesians, including Malinvaud, also argue that real wages can be pushed 
up independently of the state of demand by social tensions or by particular 
anticipations of the future. An additional factor in mature economies is the 
growth of competition from newly industrialising countries. This reduces the 
market-clearing real wage rate which domestic firms require to maintain sales 
in their existing markets. All such exogenous increases in the real wage com¬ 
pared with the market-clearing one are likely to increase the rate of economic 
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obsolescence of machinery. This, combined with a relatively slow rate of 
investment, is likely to cause full-capacity constraints in goods markets to 
occur at correspondingly higher levels of labour unemployment than happened 
previously. All these occurrences would explain the emergence of classical 
unemployment. 

An additional note of caution concerning policy conclusions, which applies 
to Keynesian and non-Keynesian models, is that dynamic considerations often 
lead to more ambiguous results than does comparative-static analysis by itself. 
In particular, the policy conclusions of neo-Keynesian models seem sensitive to 
the effects of expectations held regarding quantities. For instance, a falling 
excess supply of labour can make households more optimistic about future 
employment prospects and hence cause them to increase current consumption. 
The same conditions can cause firms to become more optimistic about sales 
and thus increase the demand for labour. Such behaviour could generate 
instability and gives quantity-constrained models more of a ‘bootstraps’ 
element than is present in models which only contain price expectations. (See 
Muellbauer and Portes [8] for an elaboration of this point.) 

So while neo-Keynesian models have certainly helped to clarify our thinking 
on the microfoundations of macroeconomic analysis, any conclusions about 
policy applications must be tempered by due regard to the openness of the 
economy, its multi-market character and the role of,,expectations. 
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18 The Phillips Relation 


The previous two chapters have considered two contrasting hypotheses about 
price adjustment. In neoclassical analysis prices adjust fully to bring about 
market-clearing equilibrium. A distinctive feature of the neoclassical model is 
that the equilibrium values of the real variables are invariant with respect to 
changes in the equilibrium value of the price level brought about by changes in 
stock of money. In Keynesian analysis prices either fail to adjust at all or only 
do so slowly so that markets remain uncleared. So from both perspectives 
interest focuses on how the price level varies over the trade cycle and how such 
variations relate, if at all, to fluctuations in real output and employment. 


18,1 The early Phillips curve 

Attention was drawn to a statistical relationship between unemployment and 
inflation by Phillips [1] in a now classic study published in 1958. The form of 
the relationship studied by Phillips was between the annual rate of change of 
money wages and the annual average percentage rate of unemployment using 
UK data for 1861-1957. Phillips concluded from the data that the rate of 
change of money wages seems to be inversely and non-linearly related to the 
percentage rate of unemployment. He displayed this relationship by fitting a 
curve to the data. The original Phillips curve is reproduced in Figure 18.1. 
Because the observations for 1948-57 lie quite close to the curve fitted for the 
years 1861-1913, it was thought that the relationship was a stable one that 
would persist over a long period of time. 

One can move from a relationship between the rate of change of money 
wages and unemployment to one between the rate of change of the price level 
and unemployment by allowing for long-run changes in the productivity of 
labour. If the money wage rate increases at the same rate as labour 
productivity, then the average labour cost of producing goods remains 
unchanged. If goods prices are some stable mark-up on average costs, then 
prices will not change so long as the rate of increase of money wages equals 
that of labour productivity. One can therefore subtract the average rate of 
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Unemployment (per cent) 


Figure 18.1 The original Phillips curve 


increase of labour productivity, Q/Q, from the rate of increase in money wages, 
WTW, to obtain the resulting rate of increase in the price level, PlP . 1 That is 


P W Q 

In the 1960s Phillips’s work generated many more empirical studies of the 
relationship between the rate of change of money wages, inflation and 
unemployment. Other variables, not only unemployment, were tried as 
explanatory variables for wage or price inflation. Some studies found 
unemployment to be insignificant in explaining wage inflation, though these 
results tended to be for the post-war years using annual data. Studies using 
quarterly data were more successful in securing a significant effect for 
unemployment. On the whole the studies carried out in the 1960s tended to 
show a significant non-linear relation between wage inflation and unemploy¬ 
ment. (A few of the early studies are summarised in Table 18.1, p. 354.) Not 
much attention was paid at the time to evidence which suggested that the 
Phillips curve was not stable over time. Two influential early studies (Phillips s 
own and Lipsey’s [2]) did find that the relationship shifted over time as 
indicated by differences in the estimated coefficients for different periods. 


Q _dQ_ _l_ 
Q dt Q 
W dW 1 
W~~ dt W 


And so on. 
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Policy inferences 

Phillips inferred from his estimates that with 5j per cent unemployment the 
aggregate money wage rate would be stable. Given that labour productivity 
grew on average by about 2 per cent a year and that the relationship between 
W/W and unemployment is non-linear, he concluded that maintaining a stable 
price level would require about 2| per cent unemployment. Other economists 
(notably Samuelson and Solow [3]) proceeded to treat the Phillips curve as 
offering policy-makers a menu of choice between inflation and unemployment. 
On the assumption that the Phillips curve is stable, a permanently lower level of 
unemployment could be achieved at the cost of a higher rate of inflation. It was 
up to policy-makers and the electorate to choose the point along the Phillips 
curve which gave the preferred trade-off between unemployment and inflation. 

The notion that a higher rate of inflation can give a permanently lower level 
of unemployment is at odds with the neoclassical macroeconomic model. In 
that model, as shown in Figure 6.3 (on p. 85), the level of real output and hence 
unemployment is invariant with respect to the price level. An increase in the 
price level, achieved by shifting the aggregate demand function up to the right, 
has no effect on long-run real output. 

On the other hand, a stable Phillips curve does provide a dynamic analogue 
to the analysis of the effects of changes in aggregate demand in the Keynesian 
synthesis model. Here an increase in aggregate demand raises the price level 
relative to the money wage rate and this causes a permanent expansion in 
employment and output (see Figure 6.5, p.89). In the comparative-static world 
of this model output attains a higher equilibrium level with a lower real wage 
rate. At this new equilibrium the price level has moved up to a new constant 
level while money wage rates remain unchanged. 

Theoretical underpinnings: excess demand 

The Phillips curve started life as an empirical observation: its theoretical 
foundations were rather sketchy. Phillips’s own explanation, which was 
elaborated by Lipsey, is that given a stable rate of change of labour 
productivity and the absence of sizeable import price fluctuations, money 
wages rise more rapidly the greater the amount of excess demand in the labour 
market. Formally, this is expressed as 



where WjW— ( \/W){dW/dt) is the rate of change of the money wage rate, L D 
is the demand for labour and L s is the supply of labour. Now the demand for 
labour consists of those in employment, E , plus vacancies, V. The supply of 
labour is equal to employed workers plus the unemployed, U. Therefore 
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Since vacancies vary inversely with the unemployment rate and did so in a 
stable way up to the mid-1960s, unemployment by itself could be used as a 
measure of excess demand in the labour market. So we arrive at the Phillips 
relation 

l-m (™<o) 

Equation 18.4 only specifies an adjustment mechanism. It tells us nothing 
about whether the disequilibrium which sets off the rate of change in money 
wages is caused by factors from the demand, or the supply side, or both sides 
of the labour market 

The coexistence of positive unemployment with rising money wage rates can 
be explained by the existence of frictional unemployment. Even when the 
labour market is in equilibrium, so that the demand and supply of labour are 
equal and there is no tendency for the money wage rate to rise, some frictional 
unemployment will exist. This would be the level of unemployment at which the 
Phillips curve cuts the horizontal axis. Any reduction in unemployment below 
this implies excess demand for labour and results in rising money wages even 
though unemployment is still positive. 

An alternative but not mutually exclusive explanation for the Phillips curve 
cutting the horizontal axis at a positive unemployment rate is the aggregate 
nature of the statistical relationship. It is derived from aggregating over many 
individual labour markets. In each labour market the money wage rises when 
there is excess demand and falls when there is excess supply. In the Keynesian 
tradition it is supposed that the wage rate rises more rapidly for a given value 
of excess demand than it falls when there is equivalent amount of excess 
supply. The wage dynamics of each labour market would then be depicted as in 
Figure 18.2. 

At any one time some markets will experience excess supply, others excess 
demand. When one averages over all markets then a positive average rate of 
unemployment due to the excess supply markets can be accompanied by a 
rising average money wage rate because wages in the excess demand markets 
rise more rapidly than they decline in the excess supply markets. The higher the 


demand for labour 
L S >L° 


FIGURE 18.2 Wage adjustment in an individual labour market 
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general level of aggregate demand, the lower the average aggregate unemploy¬ 
ment rate and consequently the faster Is the Increase in the average money 
wage rate. (A further exposition is given in Barro and Grossman [4].) 

In the light of recent neo-Keynesian work one can see that this kind of 
theoretical rationalisation of the Phillips curve relies on the supposition that 
markets fail to clear. Money wages are changing because net excess demands 
in labour markets are not zero. A permanently lower level of unemployment 
can be achieved at the cost of higher inflation by maintaining a continual state 
of excess demand in the labour market. This can only occur if there is no 
adjustment to bring about a cleared labour market. The mechanism by which a 
more rapid rate of inflation could secure a permanently greater supply of real 
output was not at first properly investigated. Nevertheless, the belief that infla¬ 
tion could permanently lower the level of unemployment spread far beyond the 
economics profession in the 1960s and was generally regarded as a viable 
political option. 

18.2 The natural rate of unemployment hypothesis 

Cynics have observed that whenever an apparently stable economic 
relationship is discovered and then used for policy purposes, it promptly breaks 
down! The most famous example of this is probably the Phillips curve. The 
relationship between inflation and unemployment in the United Kingdom from 
1960 to 1981 is shown in Figure 18.3. This shows pretty conclusively that the 
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Figure 18.3 The Phillips relation in the United Kingdom, 1960-81 
Note: data up to 1981 are up to the second quarter 
Source: Economic Trends. 
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Phillips curve has not been a stable relationship; over the last fifteen years 
inflation and unemployment have both shown a marked secular increase. Other 
industrialised economies have displayed a similar tendency, though the levels of 
inflation and unemployment of some of these economies have remained below 
British rates. (See Figure 1.1 on page 4.) 

The breakdown of the empirical Phillips relationship in the late 1960s 
coincided with new theoretical work, notably by Friedman [5] and Phelps [6], 
which denied the existence of a permanent trade-off between inflation and 
unemployment. The starting-point of this analysis is that microeconomic 
theory posits a relationship between the level of excess labour demand and the 
rate of change of real wages, not money wages as suggested by Phillips. 

Instead, the Phillips relation should be 

w 

— =f(U) (18.5) 

w 

where wfw — (1 /w)(dw/dt) — rate of increase of the real wage rate. By defini¬ 
tion, the actual rate of change of real wages equals the rate of change of money 
wages, W/W, minus the rate of inflation, P/P: 


w W P 
w ~~W~~P 


(18.6) 


When workers and employers set the money wage rate, each party is really 
concerned with the real wage rate at which labour will be hired. The perceived 
real wage rate implied by a particular money wage rate depends on what is the 
expected rate of inflation. Unless the economy is in long-run equilibrium so that 
expectations are always realised, there will be some divergence between the 
expected rate of inflation and the actual rate of inflation. This means that the 
appropriate relationship between the rate of change of the real wage rate 
anticipated by a worker and the rate of change in the money wage rate is 



where E(P/P ) = the expected rate of inflation. 

If workers are rational, they fully adjust the increase in money wages for the 
expected increase in prices to obtain the resulting change in the real wage rate 
upon which they base their decision as to whether to remain in their present 
employment or to continue job search if unemployed, as the case may be. If 
workers do not fully take into account the inflation that they expect to occur 
when estimating their real income from their money income, they are said to 
have ‘money illusion’. Behaviour due to money illusion is quite distinct from 
incorrect expectations. One can overestimate one’s future real income because 
a higher rate of inflation occurs than one expected. This is distinct from money 
illusion, which would cause one not to act in response to one’s future real 
income, even though one is correctly anticipating the rate of inflation that will 
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occur. A coefficient, a, is subsequently attached to the price expectations vari¬ 
able. It will equal 1.0 if employees are both rational (that is, they do not suffer 
from money illusion) and can adjust fully their money wages to compensate for 
expected price increases. 

If from equation 18.5 we substitute f(U) for wfw in equation 18.7 and 
rearrange terms we get 

W /P\ 

-=/[£/)+ «*(-) (18.8) 

where a = 1 if, given the rate of unemployment, workers completely adjust 
their money wage to compensate for expected inflation, and 0 a < 1 if they 
only partially adjust their money wage. Equation 18.8 is known as the 
expectations-augmented Phillips curve. The original Phillips relationship, 
shown in Figure 18.1, did not contain the aE(P/P) term since it was based on 
the implicit assumption of a zero expected rate of inflation. When the rate of 
inflation was very low such an assumption was reasonably plausible. Once a 
positive rate of inflation becomes anticipated and given that a 0, then the rate 
of increase of money wage rates at all levels of employment will adjust to 
reflect anticipations about inflation. In terms of the Phillips-curve diagram, this 
means an upward shift in the entire relationship. There is therefore a whole 
family of short-run Phillips curves, each one corresponding to a given rate of 
expected inflation. 

Friedman [5] proceeded to argue that the expectations-augmented Phillips 
curve would shift in such a way that in the long run a higher rate of inflation 
would result in no change in unemployment. This argument is explained in 
Figure 18.4 and it assumes that a = 1 in equation 18,8. We start with an 
economy which has a stable price level and constant real and money wages. 
We are simplifying by assuming no growth in labour productivity. The short- 
run Phillips curve for a zero rate of expected inflation is PC 0 . Since the price 
level is stable the unemployment level is U N . This level of unemployment is 
termed the natural rate of unemployment. It is defined as that rate of 
unemployment which is consistent with labour-market equilibrium and at 



FIGURE 18.4 The expectations-augmented Phillips curve 
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which the price level could be stable. The natural rate of unemployment is 
determined by the real factors w'hich affect the amount of frictional and 
structural unemployment in the economy. 

The government has been told that there is a trade-off between unemploy¬ 
ment and inflation. It therefore chooses to keep the economy at point A of the 
short-run Phillips curve ' PC 0 by expansionary policies which increase the 
money supply. The rate of inflation now rises to 5 per cent and the level of 
unemployment falls to U j. We need an explanation of why unemployment falls 
and output rises when the rate of inflation increases. In the neoclassical 
interpretation of the Phillips relationship this occurs only because the inflation 
is unanticipated. Since demand has increased firms start raising prices and 
bidding up the money wage rate to attract more labour. Because workers’ 
expectations of inflation are below the actual rate of inflation, they think that 
the higher money wages now being offered means that real wages have risen. 
The supply of labour therefore increases. This is shown in Figure 18.5 as a 
downward shift in the labour supply function from SS to S'S'. When actual 
and expected inflation are equal the labour supply schedule is SS. When infla¬ 
tion increases but expected inflation lags behind workers are deceived into 
offering to work for a lower real wage. The demand for labour increases as 
firms move down the demand for labour schedule. Unemployment falls and 
output rises as the economy moves up the short-run Phillips curve PC 0 . 

As expectations adjust towards the actual rate of inflation, workers realise 
that real wages are lower than they had anticipated and therefore require a 
more rapid increase in the money wage rate. The supply of labour schedule 
shifts back up until it regains its initial long-run position once expected and 
actual inflation are equal. As the supply of labour shifts back to its original 
position, the short-run Phillips curve also shifts outwards because the expected 
rate of inflation is rising. When expectations have fully adjusted to the new 
higher rate of inflation the short-run Phillips curve in Figure 18.4 has shifted up 
to PC l , which is its position when the expected rate of inflation is 5 per cent. 
The economy is now at point B in Figure 18.4. Unemployment is back to its 
natural rate but there is now r a 5 per cent rate of inflation. (This requires a per¬ 
manently higher rate of increase in the money supply.) The idea that there is no 
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Figure 18.5 The effect of differences between the actual and expected rates of infla¬ 
tion on the supply of labour 
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way in which the rate of unemployment can be permanently held at a different 
level to the natural rate of unemployment is known as the natural-rate 
hypothesis (nrh). Another way of stating the same point is that the long-run 
Phillips curve is vertical. 

The analysis also implies that if the government attempts to bring down the 
rate of inflation, unemployment will temporarily rise above the natural rate if 
expected inflation adjusts with a lag. For a while the expected rate of inflation 
based on past experience will lie above the actual inflation rate. Workers are 
offered a slower rate of increase in money wages by employers, given their 
increasing inability to raise prices in product markets at the previously 
experienced rate. As workers’ expectations of inflation have not adjusted 
downward with this new development in the product market, they bargain for 
money wage rates in line with their unadjusted price expectations and their 
reservation money wage rate rises in line with these expectations. This leads to 
an upward shift in the supply of labour schedule in Figure 18.5. Real wages rise 
and employment falls. At first the economy moves down the current short-run 
Phillips curve (such as PC x in Figure 18.4) but as expected inflation falls the 
short-run Phillips curve shifts downwards and the natural rate of unemploy¬ 
ment is restored once actual and expected rates of inflation are equal. 

The Keynesian counter-argument 

The natural-rate hypothesis, as we have just seen, depends on the expectations- 
adjustment coefficient, a, being equal to 1.0. Keynesian economists (see Tobin 
[7 ]), while accepting that a positive rate of expected inflation will reduce the 
size of the trade-off, have still maintained that because a is less than 1.0 some 
long-run trade-off occurs even when expected inflation has fully adjusted to 
actual inflation. To see why a long-run trade-off between inflation and 
unemployment will exist when 0 < a < 1 in equation 18.8, imagine an economy 
with no growth in either the labour force or labour productivity. The economy is 
in equilibrium with a constant price level, a constant cost-price mark-up and a 
rate of unemployment equal to U N . In this equilibrium both W/W and E(P/P) 
are equal to zero, so that equation 18.8 becomes 

0 =AU n ) (18.9) 

The government initiates an inflationary process by printing money and 
distributing this through increased transfer payments to individuals in the 
economy. The money stock and prices start increasing at some predictable 
rate. Eventually expectations about price inflation adjust to the actual rate of 
inflation. When this occurs E{P/P ) = P/P. 

To show that unemployment must fall when a < 1, let us first suppose that it 
stayed at the same level, U N , which prevailed before the government initiated 
the inflation. From equation 18.9 we have f{U w ) — 0. Therefore, substituting 
18.9 into 18.8 we get, when E(P/P) = P/P, 

W P 

~w~~ a T 


(18.10) 
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Subtracting P/P from both sides of the above equation and using equation 18.6 
to rewrite the left-hand side of the resulting equation in terms of the rate of 
growth of real wages gives 

w P 

— = (a-l) — < 0, (as a < 1) (18.11) 

wP 

In this case real wages will fall as a result of the induced inflation and it will be 
profitable for firms to hire more workers as their marginal-revenue product will 
be greater than the real wage. Hence employment must rise and therefore 
unemployment will fall below U N . A long-run trade-off between inflation and 
unemployment must therefore exist. Notice that if a = 1, then w/w = 0 in equa¬ 
tion 18.11, the real wage stays constant and the argument collapses. If a — 1, 
there is no long-run trade-off. 

When a is less than 1.0, the government can permanently reduce unemploy¬ 
ment by inflation because the inflation decreases the real wage rate while not 
diminishing the supply of labour. A long-run trade-off depends on the existence 
of involuntary unemployment as defined by Keynes (see p. 74). The inflation- 
induced fall in the real wage increases the demand for labour and, since the 
additional labour supply is forthcoming, unemployment falls, 

Keynesians have offered a number of explanations for why a should be less 
than 1.0. One reason is the traditional Keynesian one that workers are pre¬ 
pared- to accept reductions in real wages that are brought about by inflation 
because markets fail to clear and so workers are off their notional labour 
supply function. Another reason profferred is that adjustment costs prevent 
money wages from adjusting fully for prices and workers are still prepared to 
supply more labour than before. Rees [8] has also suggested that the lower rate 
of unemployment brought about by inflation means that workers previously 
experiencing unemployment acquire skills which increase their productivity 
and hence the demand for their services, so that they remain in employment 
even when expected inflation has caught up with the actual rate. To 
neoclassical economists these reasons seem implausible and so fail to explain 
why a should not tend to 1.0 over time. 


18.3 The ‘new microeconomics’ of the labour market 

Since neoclassical theory predicts that the long-run equilibrium level of real 
output is invariant with respect to inflation, the apparent short-run trade-off 
between output and inflation needs to be rationalised. This has resulted in a 
reworking of neoclassical choice theory to include uncertainty and incomplete 
information. This approach has come to be known as the ‘new micro¬ 
economics’. It first made its impact in a series of papers published in 1970 by 
Phelps et ah [9] under the title The Microeconomic Foundations of Employ¬ 
ment and Inflation Theory. This analysis has already been applied in section 
18.2 to explain the existence of a short-run trade-off. 

The major innovation of the new microeconomics is that the assumption of 
complete information, which is guaranteed by the presence of the Walrasian 
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auctioneer, is dropped. The other essentially neoclassical features are retained: 

1. Economic agents maximise utility over time, 

2. All exchanges which are perceived as mutually beneficial to economic 
agents are conducted. 

In other words, markets clear, though the market-clearing equilibrium is only 
temporary if expectations turn out to be wrong. 

The absence of the Walrasian auctioneer means that economic agents no 
longer get costless information about the values of equilibrium relative prices. 
Agents have to gather this information for themselves. One way of doing this 
for sellers is to experiment with price changes in order to find out what demand 

is. This situation implies that even if a market is perfectly competitive in the 
long run, individuals are not price-takers in the short run. Firms are therefore 
considered to be ‘dynamic monopolistic competitors’ because in the short run 
they can Increase demand by lowering price or attract more labour by raising 
wages. Buyers and sellers also search for information by sampling price offers. 
Search theory, as it applies to labour markets, has already been reviewed in 
Chapter 5 (pp. 68-9) and it may be a good idea to have another look at those 
pages again. 

The crucial idea for explaining the existence of a short-run negatively sloped 
Phillips curve is that workers search for jobs. It is presumed that job search is 
more effective when a person is unemployed since more time can be devoted to 

it. An unemployed worker has a reservation real wage in mind below which he 
will not accept employment. When a worker first starts searching for a job his 
reservation real wage is based on his previous money wage and his expecta¬ 
tions about future changes in the price level. As he searches he gradually 
revises his reservation wage in the light of job offers received. The individual 
acts so as to maximise the present value of his (expected) utility, which depends 
on current and future consumption and leisure. The individual will only accept 

11 a job offer if the present value of the real income stream expected from the job 
exceeds the present value of expected income derived from continued search, 
j The latter depends on how much income the worker expects to forgo by refus- 
| ing the job offer and remaining unemployed and on how much income he 
j expects to get by waiting for a better job offer. 

If money wages are rising but actual inflation exceeds the expected rate, 
unemployed workers will take less time to find job offers which pay them more 
than their reservation wage. The duration of unemployment falls and so 
therefore does the total number of unemployed. While it is unanticipated, infla¬ 
tion results in a higher level of real output. As the actual inflation rate comes to 
be expected, workers revise their reservation money wage upwards, search 
takes longer and unemployment rises towards its natural rate. Search theory 
therefore provides a microeconomic foundation for the natural-rate hypothesis. 

A crucial feature of this approach is that markets clear all the time. When 
expectations are being falsified by the outcome of events, only short-run 
temporary equilibria can exist. 1 Economic agents base their buying and selling 


Some economists refer to temporary equilibrium in this context as disequilibrium. 
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plans on their expectations about the future. Market prices adjust to reconcile 
the demands and supplies that are conditioned by these expectations. When 
expectations turn out to have been wrong, agents revise their plans and prices 
adjust accordingly. The ‘new microeconomics’ can therefore analyse dynamic 
changes in the economy by means of markets which are always in market¬ 
clearing equilibrium. 


Critics of search theory 

It is the market-clearing aspect of search theory that attracts most criticism. 
Search theory only provides an explanation of why workers choose to be 
unemployed when they either voluntarily quit their present job or are just enter¬ 
ing the labour market. It does not explain why workers become unemployed 
through either layoffs or redundancy and it offers no explanation of job¬ 
rationing. This is regarded as a major weakness by the critics of search theory. 

However, search theory provides an analysis of the factors affecting the 
duration of unemployment of ail unemployed workers who are searching for 
jobs, no matter what was the initial cause of their unemployment. A crucial 
factor is that all unemployed workers have a reservation wage that is compared 
with the wage available from current job offers. If they reject current employ¬ 
ment opportunities on the grounds that they pay less than their reservation 
wage, then they are choosing to prolong their unemployment. 

A related criticism is that search theory models the labour market as a spot 
auction market, and this is claimed to be unrealistic. Implicit-contract theory 
(discussed on pp. 328-31) is specifically designed to rationalise the existence 
of sticky wages and job-rationing. The implication for the Phillips relation of 
implicit contracting is that those members of the unemployed who are 
temporarily laid off are not searching for jobs and are therefore not bidding 
down wage rates. One would therefore expect less downward wage adjustment 
during recessions than predicted by search theory. Similarly in a boom firms 
do not need to raise wages so much because the labour force has contracted to 
supply more hours without the inducement of higher wages. Implicit contract 
theory offers another reason for a positive rate of natural unemployment and 
suggests factors which determine the amount of natural unemployment For 
instance, in Feldstein’s layoff theory (see p. 330) more unemployment would be 
chosen the higher the unemployment-benefit subsidy. Implicit-contract theory 
and search theory are not necessarily inconsistent with one another. An 
eclectic view would see them as applying to different segments of the labour 
market. 

Implicit-contract theory points to the existence of a group of favoured 
employees (the skilled, those with seniority) who can secure insurance against 
income variability. Since firms pay these workers higher wages in a recession 
than they would if a spot auction market operated, they would have to pay the 
others considerably lower wages which would be below these workers’ reserva¬ 
tion wages. These workers who move from job to job are searching for employ¬ 
ment and will find the labour market to be more like a spot auction market. 
Whether or not the labour market is described as cleared if workers and firms 


I 
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agree to variable employment as part of an implicit contract is really a matter 
of semantics. 

An alternative explanation of the Phillips relation to that given by search 
theory is the bargaining-power approach (see Kahn [10] for an example). This 
gives explicit recognition to the role of trade unions. The hypothesis is that 
trade unions’ bargaining power increases with the degree of excess demand. 
Money wages therefore rise more rapidly when unemployment is low. 
Bargaining-power theory predicts that real wages will rise during the 
expansionary phase of the trade cycle and fall during recession, while search 
theory on the whole predicts the opposite. 1 To obtain this deduction the 
bargaining-power model requires imperfectly competitive markets in which 
monopoly power and hence profit margins decline during the expansion phase 
of the cycle. 


18.4 Adaptive expectations 


Given a ~ 1.0, then the existence of a short-run trade-off between inflation and 
unemployment depends crucially on how expectations are formed. To derive a 
short-run trade-off we have so far assumed that expectations of. inflation are 
based on past rates of inflation, so that whenever inflation accelerates expecta¬ 
tions of inflation lag behind the actual rate. This assumption of how expecta^ 
tions are formed is termed the adaptive-expectations hypothesis. This has 
already been discussed in relation to consumption (p. 215) and investment 
(p. 242). 

The adaptive-expectations hypothesis assumes that the expected rate of 
inflation is revised in the light of past errors in anticipating inflation. Expressed 
algebraically, it is 



(18.12) 


where E(PfP) t is that rate of inflation expected at time t to rule in the next 
period, t + 1 , and X is the adjustment parameter, which lies between 0 and 1 . 
Therefore 



(18.12a) 


Using the same method as in Chapter 11 (pp. 215-16) we get, by substituting 
for E{P/P) t _„ E(P/P) t _ 2 , etc.. 


E 



N 


= x Z (i -xy 

n =0 



(18.13) 


\ 



Although Phelps et al. [9] argue that dynamically oligopolistic firms are afraid to put 
up prices too much when demand expands because they fear their rivals will not follow. 
Therefore, for a time money wages rise more rapidly than prices. 
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Equation 18.13 states that the current expected rate of inflation depends on the 
past history of inflation. The closer is X to 1.0, the more quickly expectations 
adj ust. 

When a = 1.0, equation 18,8 can be written as 


W tP\ 

p= /( u) + e (t) 


(18.8a) 


It is often simpler to work with Phillips curves that are written in terms of the 
rate of change of prices as the dependent variable. One way to reach this result 
is to assume that prices are set in terms of a fixed mark-up over labour costs, 
so that 

P = (1 + m)W (18.14) 

where m is the rate of mark-up over wage costs in the economy as a whole. 
Taking logarithms of both sides of equation 18.14 and then differentiating the 
result with respect to time one gets P/P = WjW. Substituting this into equation 
18.8a gives 


--J\U t ) + E 


(18.15) 


One can now substitute for E{P/P) t from equation 18.13 into equation 18.15, 
By using the Koyck transformation (see p. 216), and by rearranging terms one 
then gets: 




-a~x) 


a 


+ d-mu^) 


(18.16) 


If {P/P); — {P/P) ( _ x then from 18,16 we have 

f{U t ) = (1 - X)f{U t _ x ) (18.17) 

This implies that as long as inflation remains steady f(U t ) will tend to zero as 
time passes, as from 18.17 one obtains 

Au f+I ) - (i - x)f{u/) = (i - x) 2 f(u t _,) 

and so on. As (1 - X) 1 tends to zero as t becomes large,/(£/,) will tend to zero 
in the limit. As the natural rate of unemployment is the rate which is a solution 
of the equation/(U) = 0, this rate will be re-established in the long run under 
adaptive expectations, given a prior increase in the rate of inflation. Therefore, 
no long-run trade-off exists under adaptive expectations. However, if we 
differentiate 18.16 totally with respect to t we get 


„ . dU; d IP \ 

dt dt \P ft 


(18.18) 


The derivatives of the last two terms on the right-hand side of 18.16 are zero, 
as they are functions of values of variables that occurred in the past, and one 
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cannot change the past by current action. The term/(£/,) has a negative deriva¬ 
tive with respect to U t as the Phillips curve is a downward-sloping relationship 
between the rate of price change and unemployment. Therefore, /'(IP) < 0. 
The term d/dt(P/P) refers to the rate of change of inflation, or the acceleration 
of inflation. Dividing both sides of 18.18 by f(U/) gives 


dU (1~X) d 
Ut ~ /'(£/,) ~dt \p) t 


(18.19) 


The coefficient on d/dt(P/P) t is negative, as 1 -X is positive given 0 < X < 1 
and f ! (U t ) is negative. Therefore, unemployment must fall in the short run as 
inflation accelerates, as dUldt < 0 when djdtiP/P ) f > 0. 

In conclusion, it has been shown that under adaptive expectations: 

(a) there is no long-run trade-off between unemployment and a steady rate of 
inflation; and 

(b) a short-run trade-off exists as unemployment falls when inflation 
accelerates. 

Point (b) offers the possibility of permanently lowering unemployment by con¬ 
tinually accelerating inflation. This is known as the acceleration hypothesis. 


18.5 Rational expectations 

A powerful criticism of the adaptive-expectations hypothesis is that it assumes 
people keep basing their expectations on the values of lagged variables and fail 
to learn from their past errors. When inflation is rising the error between actual 
and predicted inflation is positive over successive periods, and so is serially 
correlated. This error is repeated and so is called systematic, yet no attention is 
paid to it if expectations are adaptive. 

If economic agents are rational, they will make full use of all the available 
information when forming expectations and not just rely on past values of the 
relevant variable. Expectations which are conditioned on all the available infor¬ 
mation are called rational expectations. When expectations are formed 
rationally the errors between actual inflation and the expected rate are random 
and are serially uncorrelated or independent over time. There is no systematic 
error by definition because any systematic error would reveal that information 
had not been fully used when the expectations were formed. So the expected or 
mean error is zero. If expectations are rational, then 

{j)r E (j), +s ‘ (18 - 20) 

where s, is a serially uncorrelated error term with a zero mean. 

When expectations are formed rationally then people use information 
derived from the model which they think explains how the economy behaves. 
This means that if inflation is due to monetary expansion, then information 


about the current movements in the money supply will be important in con¬ 
ditioning expectations. For instance, if the rate of inflation is determined by 



(18.21) 


where (M/M) is the rate of growth of the money stock, then 



(18.22) 


Substituting 18.21 and 18.22 into equation 18.15 (p. 351) gives 



(18.23) 


The application of rational expectations therefore leads to the conclusion that 
there is not even a short-run trade-off between inflation and unemployment. 
The short-run Phillips curve in Figure 18.4 shifts up to PC { instantly. Equation 
18.23 shows that unemployment is affected only by random-errors, i.e. by 
unpredictable events. The government can only secure a short-run decrease in 
unemployment if it makes surprise increases in the money supply. 

Although the instantaneous rate of adjustment derived from the full- 
information application of rational expectations may seem unrealistic, its basis, 
that people will make use of all the available information when forming 
expectations and not make correctable errors, is quite sound. 


18.6 Empirical evidence 

The numerous empirical studies of the Phillips relation have been concerned 
with finding out: 

1. Whether there is a short-run trade-off between inflation and unemploy¬ 
ment. This requires a negative and significant relationship between wage or 
price inflation and unemployment. 

2. Whether there is a long-run trade-off. It has often been presumed that the 
absence of a long-run trade-off depends on a, the price expectations 
coefficient, being equal to 1.0. 

1 . A short-run trade-off? 

The evidence for this is mixed. Of the studies summarised in Table 18.1, the 
following found unemployment or its proxies to be significant: Dicks-Mireaux 
[11], Klein and Ball [12], Batchelor and Sheriff [13]. Unemployment is 
reported as insignificant in Lipsey [2], Johnston and Timbrell [14], Henry et ai 
[15], Parkin ([16] and [17]), Coutts et al. [18]. Lucas and Rapping ([19] and 
[20]) explicitly test the hypothesis that the relationship between unemployment 
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and the rate of change of money wages is only temporary, by using unemploy¬ 
ment as the dependent variable. The breakdown of the period 1904-65 into 
three sub-periods reveals the Phillips relationship to be unstable. There is 
evidence of a trade-off for the periods 1904—29 and 1930—45 but none for the 
post-war period. In all, then, the hypothesis that unemployment is significantly 
related to the rate of wage and price inflation has received mixed support from 
empirical work. 

2. A long-run trade-off? 

In determining whether or not the long-run Phillips curve is vertical, interest 
has centred on the value of the price expectations adjustment coefficient in 
equations such as 18.8 and 18.16. Given expectations are formed adaptively, 
then the absence of a long-run trade-off requires that a = 1.0. On the whole, 
earlier studies tended to produce values of a well below 1,0, indicating a long- 
run trade-off. Early UK studies (Dicks-Mireaux [11], Klein and Ball [12], 
Lipsey [2]) included a current or lagged inflation variable rather than the 
expected rate and obtained coefficients of 0.46, 0.85 and 0.69 respectively. 
Later UK studies incorporated adaptive expectations. Solow [21] obtained an 
a coefficient of 0.8 using quarterly data; Batchelor and Sheriff [13] estimated a 
as 0.3 but found a significant outward shift in the Phillips curve in 1971. 
Studies by Parkin etal [17] have suggested the absence of a long-run trade-off. 
Some of the 1970s US studies (see Gordon [25]) have tended to produce higher 
values of a as later time periods were added and Gordon [26] reported that a = 
1.0 could not be rejected. A recent survey (Santomero and Seater [27]) of the 
Phillips curve literature concludes that the natural-rate hypothesis has stood up 
to testing quite well. 

It has been forcefully argued by Lucas [28] that studies treating a = 1.0 as a 
crucial test of the natural-rate hypothesis are mis-specified because they 
assume adaptive not rational expectations. Recent studies have incorporated 
rational expectations for the relevant dependent variables. Expectations of a 
variable depend on the current and past values of the independent determining 
variables and not on its own lagged value as under adaptive expectations. 
Such studies (for example, McCallum ([22] and [23]), Minford and Brech [24]) 
have failed to reject a = 1.0. 


Conclusion 

The existence and nature of a trade-off between inflation and unemployment is 
still an open issue. As in most areas of economics judgements about empirical 
evidence are coloured by their policy implications. Those who accept the lack 
of any trade-off have used it to support quite divergent policy conclusions. For 
(neo-)classical and monetarist economists it implies the futility of active, 
discretionary stabilisation policy. The more extreme Keynesians hold that the 
absence of any connection between excess demand (or unemployment) and 
inflation means that the government can expand demand and so increase 
output without incurring any more inflation at all. This interpretation implies a 
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horizontal Phillips curve at any inflation rate which happens to be determined 
by social and political forces. Less extreme Keynesians, such as Tobin [7], still 
maintain that price-adjustment lags give rise to some long-run trade-off which 
can therefore be exploited by active government policy and advocate prices 
and incomes policies in order to improve the trade-off. 
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19 The New Classical 



During the 1970s there has been a powerful resurgence of the (neo-)classical 
ideas which had been attacked and superseded by the Keynesian revolution. In 
classical thinking any explanation of cyclical fluctuations in economic activity 
has to be consistent with 

(a) market-clearing, and 

(b) optimising behaviour by rational economic agents. 

The modern restatement of these classical ideas has become known as the new 
classical macroeconomics. It has been developed primarily by American 
economists, and in particular by Lucas and Sargent (see references [ 1 ]—[8]). 
This work is a direct descendent of the inter-war Austrian school of business- 
cycle theory associated with von Hayek [9] and Haberler [10]. In the new 
classical view the entire Keynesian revolution has been a journey up a blind 
.alley. The policy implications of the new classical macroeconomics completely 
undermine the Keynesian proposition that discretionary government policy can 
be used to stabilise the economy. The readily apparent failures of Keynesian 
economics since the mid-1960s have helped to stimulate a critical reappraisal 
of the microfoundations of Keynesian analysis. These foundations are regarded 
by new classical economists as totally unsound. Consequently they seek to 
explain macroeconomic behaviour within a classical theoretical framework 
characterised by (a) market-clearing, and (b) optimising behaviour. 

19,1 The new classical critique of Keynesian microfoundations 

Keynesian economics is based on a denial of both the above propositions. 
Markets do not clear because prices fail to adjust sufficiently fast. The 
fundamental theoretical problem for Keynesian economics is to find a 
convincing rationale for the presumption that slow price adjustment means that 
markets fail to clear. As we saw in Chapter 17, neo-Keynesian macro models 
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have a choice-theoretic foundation. Given inflexible prices, economic agents 
act so as to maximise the same type of utility function as assumed in 
neoclassical analysis. 

The existence of non-market-clearing and quantity-rationing means that 
there are potential exchanges between economic agents which would be 
mutually advantageous at prices different from the ruling ones. The failure of 
price adjustment to bring about these potentially advantageous exchanges 
implies that economic agents are not optimising. Keynesian economics is 
therefore based on two interrelated presumptions that agents do not fully 
optimise and, hence, that markets fail to clear. 1 

Modern (neo-)classical economists regard the Keynesian presumption of 
non-optimizing and hence non-rational behaviour as a fundamental weakness 
which vitiates the whole approach. The premise of rational economic man is an 
extremely long-lived and powerful aspect of economic methodology. Without it 
economic behaviour becomes totally ad hoc. Any assumption about how 
economic agents behave would be a priori as good as any other. This would 
generate a vast number of alternative hypotheses among which it would be 
extremely difficult to distinguish and therefore to select valid ones. The 
abandonment of the postulate of rational economic man would therefore do 
immense harm to the claim of economics that it is a science. 

The recognition of rational economic man as a powerful methodology is 
strongest among neoclassical economists, but it is also shared, though in 
weaker forms, by other schools of thought. That this is so is evident from the 
recent work on neo-Keynesian microfoundations. The resurgence of the 
postulate of rational economic man in Keynesian and non-Keynesian 
macroeconomics is in striking contrast to the total absence of any discussion of 
individual maximising behaviour that characterised early Keynesian teaching. 
Only broad aggregates were considered and were made functions of a few 
variables without much rationalisation of their inclusion. Investment behaviour 
depended on ‘animal spirits’, which by definition lack any sound rational basis. 
Keynesian models were characterised by ad hoc constructions such as the 
liquidity trap, which depends on non-rational expectations, and rigid money 
wages, for which little, rationalisation was offered. 

Nowadays many Keynesians do recognise that the failure of their approach 
to encompass optimising behaviour is a serious weakness which needs shoring 
up. However, they regard the main strength of the approach to be the 
consistency of its predictions with their interpretations of real-world 

observations. . . . 

One way of attempting to provide a rational basis for sticky wages and 
prices has been implicit-contract theory, which was discussed in Chapter 17 
(pp. 328-30). The ability of implicit-contract theory to provide the required 
underpinning for non-market-clearing models has been attacked on two main 
grounds. 

1 Some neo-Keynesians (for example, Hahn [111) are trying to build mathematical 
models in which non-market-clearing is consistent with the absence of mutually 
advantageous potential exchanges. 


(1) Implicit-contract theory implies that phenomena such as layoffs and 
sticky wages are not prima facie evidence of non-market-clearing. Rather, they 
are the outcome of voluntary, optimising choice by firms and workers . 

(2) Implicit-contract models that attempt to rationalise layoffs still require 
agents who fail to optimise. Under such contracts the current marginal product 
of labour is different from the current marginal value of leisure. (If-they were 
equal, then the outcome would be the same as on a spot auction market.) Since 
the marginal optimising conditions are not met there is scope for further 
bargaining between firms and workers. For instance, in a recession when the 
marginal product of labour is less than the real wage specified in the contract 
some workers are laid off or all workers work fewer hours. Consequently the 
marginal value of leisure is less than the real wage. So it would benefit workers 
to supply a little more labour for a lower real wage and benefit firms to employ 
more labour, provided the marginal value of leisure is below the marginal 
product of labour. In other words, an implicit contract is inefficient if it is 
couched only in terms of prices and allows firms to decide unilaterally on the 
quantity of employment This critique of implicit-contract theory concludes 
that either the type of implicit contract required to give Keynesian results is 
implausible or, alternatively, that economic agents are not rational utility 
maximisers and so implicit-contract theory does not resolve the problem it was 
designed to deal with (see Barro [ 121). 

19.2 The new classical approach 

The new classical approach is firmly based on the methodology of rational 
economic man. The characteristic features are: 

(a) economic agents optimise, 

(b) markets clear, and 

(c) expectations are formed rationally. 

Despite these properties the new classical models are designed to provide an 
alternative to the Keynesian explanation of the business cycle and so show that 
non-market-clearing is not a necessary condition for the observed cyclical 
behaviour of economies. 

An important distinguishing characteristic of the new classical approach is 
that it makes different assumptions about the supply side of the economy from 
those found in Keynesian models. Under Keynesian non-market-clearing 
conditions aggregate supply depends on the level of effective demand. In the 
new classical approach supply depends on relative prices and not on quantities. 
This is consistent with the results of Walrasian general-equilibrium models. So 
we can add a fourth feature of new classical models: 

(d) aggregate supply depends on relative prices. 

The new classical supply hypothesis has a close affinity to the Phillips relation 
as expressed in equation 18.15 (p. 351). The supply hypothesis is that the 
deviation of unemployment from its natural level depends on the deference 
between actual prices and expected prices or, alternatively, between actual and 



364 


Current Controversies in Macroeconomics 


expected inflation. The latter form of the supply hypothesis is used in equation 
19.1: 



where 

Uf — natural rate of unemployment 
U t — actual rate of unemployment 
P/P — actual inflation rate 

E(P/P ) = expected inflation rate ( E is an expectations operator) 

■Equation 19.1 states that the actual unemployment rate lies below the natural 
rate by an amount which depends on the difference between actual and 
expected inflation. This supply relation can alternatively be expressed in terms 
of the deviation of actual output from its permanent (long-run equilibrium 
level) since the deviation in output from trend is directly linked to the deviation 
in unemployment, - U r The long-run equilibrium level of output and the 
associated natural rate of unemployment depend on the real factors subsumed 
in the neoclassical labour supply function and production function, in 
particular the size of the capital stock. The supply-.relation is now 



where 

y, = actual national output 
y p! — permanent output 

The aggregate supply hypothesis is explicitly derived from a consideration of 
the behaviour of individual suppliers of goods and labour. A number of such 
rationalisations have been offered but we shall here concentrate on the best- 
documented one which has been developed by Lucas in a series of papers 
(starting with [13] and [14] and continued in [ 1 ]—[6]). 


Lucas’s intertemporal substitution model 

The basic premise of Lucas’s approach is that one should model the behaviour 
of rational agents whose decisions depend on relative prices only. Households 
and firms make decisions about what to do in the present period with the future 
very much in mind. Household utility has the usual specification that it 
depends positively on present and future consumption and leisure. Agents’ 
decisions are therefore crucially dependent upon expectations about the future. 
Expectations about future wages and prices are governed by individuals’ 
notions of what are ‘normal’ (that is, long-run equilibrium) values, since actual 
wages and prices are assumed to move towards their normal values. Because 
of this reasoning ‘normal’ and ‘expected’ value are used interchangeably. 


The New Classical Macroeconomics 


365 


Therefore, if the current real wage exceeds its normal and expected value, then 
households regard the current real wage as being temporarily above the future 
real wage. This gives households an incentive to work more in the current 
period and less in the future: they substitute current leisure for future leisure. 
Because the model presumes this type of behaviour it is known as the 
intertemporal substitution model. A key feature is that the short-run supply of 
labour with respect to the real wage is relatively elastic. In the long run, 
however, labour supply is unresponsive to changes in the real wage. So if the 
real wage increase is perceived as temporary, more labour is supplied, but if it 
is regarded as permanent, then there is no change in the amount of labour 
supplied. Empirical work does indicate that the short-run labour supply 
elasticity of women and teenagers is much higher than that of adult males. 
Both women and teenage members of the labour force feel less need than adult 
males to remain in continuous employment and both experience lower employ¬ 
ment rates (see Hall |15|). The intertemporal substitution model explains 
fluctuations in unemployment in terms of the voluntary choices of households 
to vary their supply of labour over time in response to perceived temporary 
changes in the real wage. The model does not take account of any job search 
since unemployment is equated with withdrawal from the active labour force. 
A simplified version of the Lucas labour supply function is 


l^-\ 

\ E(w t ) I 


(19.3) 


where 

L t — labour hours supplied in the current period 
E(L) C .= normal, long-run labour supply 
w t — real wage in current period 
E(w { ) — normal expected real wage 

Thus when households perceive the current real wage rate to be greater than its 
expected level, they will increase their supply of labour relative to its normal 
long-run quantity. Hence the actual rate of unemployment, U t , will fall below 
the natural rate of unemployment, Uf. Similarly, when the real wage is thought 
to be less than its normal expected level, households will reduce the supply of 
labour and the actual rate of unemployment, U n will rise above the natural 
rate, Uf. As ratio U,/Uf has an inverse relationship with ratio L t /E(L) n one 
can transform equation 19.3 so that UjUf is the dependent variable on the 
left-hand side of the equation. 

Similarly the supply decision of a firm depends on its perception of the 
current price of its product relative to its future price. If the firm perceives a 
future increase in the demand for its product, this will mean a rise in the 
product’s price relative to its marginal cost at the present production level. If 
the increase in demand is thought to be permanent, then the future relative 
price will be perceived as higher than the current relative price and the firm will 
wish to invest in additional productive capacity. However, if the rise in price is 
considered to be only temporary, the firm will not engage in any additional 
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investment but will have an incentive to expand current output by utilising 
existing capital more intensively and hiring more labour hours. 

In the intertemporal substitution model households change their supply of 
labour in response to temporary changes in relative prices, while firms’ supply 
responses are much greater for perceived permanent relative price changes 
than for temporary ones. That labour supply and output supply move together 
over the trade cycle is due to the fact that neither households nor firms are 
certain whether wage and price changes are permanent or temporary. 
Typically part of any change will be regarded as temporary and part as per¬ 
manent. so inducing increased supply from both households and firms. The 
difficulty agents have in distinguishing temporary from permanent changes is a 
crucial feature of the new classical models as it is vital to generating fluctua¬ 
tions in output and employment. Agents cannot distinguish temporary from 
permanent price and wage changes because they lack complete information. 
The way in which new classical models specify and use the assumption of 
incomplete information requires some further consideration. 

Incomplete information 

There are numerous ways in which incomplete information can be specified in 
an economic model. Here we concentrate on the specification popularised by 
Lucas (see [161 and [4 j). 

Since the economy consists of a very large number of markets, an individual 
agent cannot in practice observe all prices on all markets. He has incomplete 
information and only observes the few prices which are of immediate relevance 
to him. For the purposes of modelling incomplete information we take a 
particular good (or service) and assume that it is traded in a number of 
separate markets. Each trader is limited to transacting in just one market, 
market z. A trader in market z knows the current price of the good in market z 
but not in the other markets. 

In order to decide whether the current price of the good in market z is high 
or low relative to the future price, the trader compares the current price in z, 
P{z) n with its normal or expected value, E{P{z)) t . The problem is to determine 
what this normal or expected value is. It is assumed that the price in market z is 
the average price of the good in all markets plus some random component, 
rj{z),, which applies only to market z. The random error term, q(z) r , captures 
the effect of stochastic real shocks which shift the demand and supply func¬ 
tions for the good in market z. Thus 

P{z) t - P e + ri(z), (19.4) 

w'here 

P(z) t — observed current price of the good in market z 
P e = mean price, of the good over all markets 
rj(z) f = a random, normally distributed disturbance term with a constant 
variance and zero mean, £"(ti(z)) = 0; it is serially uncorrelated 
with its own past values or with disturbance terms in the other 
markets 


Since P e is the average or expected price of the good over all markets, the mean 
error term, £(t}(z)), is zero, so that over all markets the random shocks cancel 
out on average. 

In forming an idea of what the normal or expected price of the good in 
market z, E(P(z)) t , is the trader has two sets of information: 

1. The mean price, Pf, over all markets. This is the expectation of the 
probability distribution of the good’s price over all markets and is con¬ 
ditioned by the past history of the average price which the trader knows. 

2. The observed current price of the good in market z. 

Since all the available information contained in (1) and (2) is used to form 
expectations, these expectations are rational. In forming an expectation of the 
norma! price of the good in market z the trader has to decide how much weight 
to place on P e (the mean of the probability distribution of P over all markets) 
and how much to put on the observed current price in market z, P(z) t . The 
problem for the trader is to decide how much of any given change in the 
observed current price of his product, P(z) ( , is due to 

(a) a general change in the price level which affects all markets for the good 
(that is, due to a change in P e ), or 

(b) a real change in the relative price of the good in market z (that is, in the 
non-zero random disturbance term, T\{z) t ). 

If we start from a position of long-run equilibrium, then the current price and 
the normal expected price are equal and output is at its permanent level. Then 
the trader observes an increase in the observed current price of the good in 
market z. If the entire increase in P(z) t is thought to be due to an increase in the 
general price level, then the normal or expected price, E{P{z))$, will rise by the 
same amount as the current price in market z and there wall be no incentive for 
a trader to change the amount supplied. If, on the other hand, part of the 
increase in the observed current price is attributed to a real change which is 
specific to market z (that is, due to a positive value for r|(z) f ) then the trader 
perceives a favourable relative price change, because the price of his product 
appears to have risen relative to production costs. The current price rises rela¬ 
tive to the expected price and supply is increased. The trader’s supply function 
is therefore 

Az), - A*)* = Y {Piz)t - E{P(z) t /I{z)f) (19.5) 

where 

y(z) t - A z ) P t — deviation of current output from its permanent level 
P(z) l — price of good observed in market z 
E(P(z) t /I(z ) t ) = expected or normal price in market z and all other 
markets; U{z) t indicates that the expectation is condi¬ 
tional on all the information possessed by the trader in 
market z at time t 

The expected or normal price term depends on the observed current price, 
P(z) t , and on the mean of the distribution of price over all markets, Pf, which 
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depends on past history. The expected or normal price in market z is a 
weighted average of P{z) t and P e t and is written 

E(P(z),/I(z),) = (1 - 0) P(z), + 9P; (19.6) 

where 0 ^ 0 -<i 1. 

The more weight the trader gives to the mean price level, P% in forming his 
expected price in market z, the higher is 0. A high 0 means that little weight is 
given to the current observed price, P{z) r In this case a large proportion of any 
change in the observed current price is attributed to a real shock changing the 
relative price. Thus the larger is 0, the more any variability in the observed 
current price in market z is attributed to real shocks (that is, a change in the 
relative price) and the less it is attributed to nominal shocks (that is, changes in 
the general level of prices). The coefficient 9 is thus defined as 


Variance of P{z) due to real (relative price) shocks 



Variance of P{z) due to both real and nominal 
(that is, general price-level) shocks 


(The numerator in the 0 expression is in fact the variance of rj(z) ; in equation 
19.4.) 

Substituting equation 19.6 for E(P(z) t /I(z) t ) in equation 19.5 gives 

M, - y{z) pt = riP(z) ( - (i - 0) P[z) t - epf) 

= 70(P(z), - Pf) (19.7) 

Aggregating over all z markets the aggregate form of Lucas’s supply function 
is 1 

y t ~ y pl = yB(P c - P?) (19.7a) 

In the aggregate version of the new classical supply hypothesis applied to a 
model of the economy P : is the current value of the general price level, and this 
individuals cannot directly observe because they do not know the current 
prices of all commodities. Individuals are assumed to receive information about 
changes in the prices of the particular goods in which they trade earlier than 

1 In the original literature the aggregate supply function is expressed as 

y t j p t v 70 
V ” \ PI) 

Taking logs this becomes 

iog(>v - ypi) = y9 iog(P, - Pf) 

So all variables in equations like 19.1, 19.2 and 19.4 onwards are in logarithmic form. 
We have simplified in this chapter by not specifying a logarithmic form. 


they get to know the current general price level. Although individual traders do 
not know the current general price level, they do form opinions as to its prob¬ 
able values, which can be represented as a probability distribution. The mean 
of this distribution is the expected general price level, P*. This is the value 
which individuals on average think the general price level has currently 
attained. 

In forming an expectation of the current general price level individuals have 
two sets of information. One is the history of the general price level and its 
determinants. Individuals are assumed to know what the general price level was 
in previous periods. The other piece of information is the current prices of the 
few goods in which the individual regularly trades. When the current price of 
the good a trader supplies rises, then this is either because of nominal changes 
which cause all prices to rise equiproportionately or it is due to a rise in the 
relative price of the good. If the current general price level rises so that it 
exceeds the expected price level, then traders incorrectly attribute the rise in the 
current price of the particular goods they supply to a rise in relative prices. 
Traders therefore increase the quantities supplied. 

Once the trader realises that the rise in the price of his product is due entirely 
to an increase in the general price level and so does not mean an increase in the 
good’s relative price, supply falls back to its permanent level. The rise in output 
is only temporary and so there is no long-run trade-off between output and 
inflation. 

The intertemporal substitution model provides an alternative rationale for a 
Phillips relation to that given by search theory. The two rationalisations are not 
inconsistent. Both could operate at the same time and both imply short-run 
market-clearing. 


A complete new classical model 

The main innovation of the new classical macroeconomics as compared with 
Keynesian analysis is the aggregate supply function. In a new classical model 
aggregate output consists of a permanent component and a cyclical component 
which depends on the divergence between actual and expected prices, 

A new classical model is completed by adding an aggregate demand 
relationship which is subject to exogenous shocks. Nominal aggregate demand 
is defined as usual as real output times the price level. A portfolio-adjustment 
equation which determines the desired holdings of goods, interest-bearing 
financial assets and money is added. The aggregate demand side of the model 
does not differ from that in the Keynesian-neoclassical synthesis as sig¬ 
nificantly as does the specification of aggregate supply. 1 

How the new classical model works compared with the Keynesian- 
neoclassical synthesis can be simply illustrated by means of a standard 


! The differences from the Keynesian-neoclassical synthesis model are that consump¬ 
tion is made a function of relative rates of return rather than of income (that is, the 
stress is on portfolio adjustment) and interest-rate expectations are formed rationally. 
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Figure 39.1 Adjustment in a new classical model 


aggregate demand and supply diagram, as in Figure 19.1. We start in a posi¬ 
tion of long-run equilibrium. 

Aggregate demand is Z) 0 , output is at its permanent level, y p , and the price 
level is P 0 . Then the government increases aggregate demand to D l by policies 
which must include expanding the money supply. The short-run supply func¬ 
tion when the expected price level is F 0 is SRAS 0 . At first the price level rises 
to P { . Traders, expecting the general price level to be P Q , think relative prices 
have risen. Output therefore expands along SRAS 0 to v,. As traders adjust 
their expectations about the general price level so the short-run supply curve 
shifts up to the left. Once prices have stabilised at P 2 , and price expectations 
have adjusted fully, the short-run aggregate supply function has shifted up to 
SRAS 2 , for which E{P) t — P 2 . Output has returned to its previous level as 
long-run aggregate supply is invariant with respect to the price level. 

Essentially the same analysis could be conducted assuming continuous infla¬ 
tion. The rate of inflation would be measured along the vertical axis and each 
short-run supply curve would be defined for a particular rate of expected infla¬ 
tion. Output would rise if the actual rate of inflation were higher than the 
expected rate and the permanent level of output, y p , would be consistent with 
any steady rate of inflation, giving a vertical long-run aggregate supply 
relationship. Expressed in terms of the rate of change of prices, the Lucas 
supply relationship closely resembles the Phillips relation: 

37 “ Apt = yB(P/P - E(P/P)) t (19.8) 

where 

P/P = actual rate of inflation 

E{P/P) = the expected rate of inflation in the sense of the rate of inflation 
agents think exists currently 

19.3 Implications of the new classical macroeconomics 

The new classical macroeconomics has a number of important implications 
which need to be brought out. 


/. The natural-rate hypothesis 

The new classical approach restates the natural-rate hypothesis in a stronger 
form. Output only responds positively (and temporarily) to an increase in the 
current prices of goods if this increase is not regarded as completely due to a 
rise in the general price level. For this to happen the current inflation rate does 
not have to be merely unanticipated in the previous period, it has also to be 
unperceived in the current period. If the increase in individual prices is 
attributed entirely to a rise in the general price level, then there will be no 
perceived rise in goods’ prices relative to costs and so no divergence between 
actual and expected prices. There is therefore no temporary increase in supply 7 . 
An acceleration in the rate of increase of inflation will not cause any rise in 
output if the faster rate of inflation is fully perceived straightaway so that P/P 
and E(P/P) in equation 19.8 rise by the same amount. 

2. The impotency of systematic monetary policy 

The argument underlying the strong form of the natural-rate hypothesis leads 
to the deduction that the government cannot reduce unemployment by operat¬ 
ing a systematic monetary policy, A systematic policy is one that the private 
sector can either fully perceive or accurately predict because it is based on 
some known rule. If the government operates a policy feedback rule, it will 
determine the appropriate changes in the money supply as specific responses to 
the divergence in output from trend. For instance, the following feedback rule 

= M t-i + PtVp ~ Jri-i) (19.9) 

relates the current money supply to the stock of money in the previous period 
plus g times the divergence of output from trend. Given that the.private sector 
knows the past values of the money stock and output divergence and also 
knows the policy parameter g, it can accurately predict what the current 
period’s money supply must be. It therefore knows what the current general 
price level is. By operating a policy feedback rule like equation 19.9, the 
government cannot cause a divergence between the actual general price level 
and what traders in the private sector think or expect as the general price level. 
As systematic monetary policy does not cause a divergence between P/P and 
E(P/P ), it cannot increase the level of output and employment. Only: 
unsystematic, i.e. unanticipated or surprise increases in the money supply, can 
bring about a short-run rise in output. (See the discussion of this in ChaDter 18, 
pp. 352-3.) 

3. The significance of the variance in the price level 

The size of the impact on real output of a rise in prices depends on how much 
of the rise in individual prices is attributed by traders to an increase in the 
general level of prices rather than to a rise in relative prices. The more the rise 
in prices is attributed to an increase in the general price level, the smaller is the 
size of the trade-off parameter 9 in equations 19.7 and 19.8 and so the smaller 
is the consequent rise in output. Since 9 varies directly with the ratio of the 
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variance of relative price shocks to the variance of the general price level, the 
larger the variance of the general price level the smaller the trade-off. it seems 
likely that a high average inflation rate is associated with a large variance in the 
general price level. The new classical approach therefore predicts that the more 
a country tries to secure output in excess of the permanent level and so permits 
higher and higher inflation rates, the smaller becomes the trade-off between 
further inflation and output. 

4. The importance of structural policy parameters 

The new classical approach highlights the significance of structural policy 
parameters, like 9, for determining the effect of macroeconomic policy. As just 
noted, the size of 9 depends on the public’s perception of government policy. 
For instance, a history of government policy which involves a large variance in 
the rate of growth of the money supply and hence in the price level will result in 
a low value for 9. A further important point emphasised in the new classical 
approach is that one cannot assume, as does Keynesian analysis, that the 
structural parameters are invariant with respect to policy measures. The size of 
9, for instance, will change if government policy alters the variance of the 
growth rate of the money supply. If structural parameters do vary with policy 
changes, then this invalidates the whole class of large-scale econometric models 
which are used for forecasting and policy analysis. The frequent breakdowns 
and parameter drift which have been experienced by such models is therefore 
not surprising. 

The argument that it is fallacious to suppose that structural parameters 
remain invariant with respect to policy changes stems directly from the 
assumption of rational expectations. When expectations are formed rationally 
private-sector agents adjust their behaviour in the light of their expectations 
about government policy. As we have seen under point (3) above, systematic 
government policy will have no effect on the level of output because it can be 
fully anticipated and expected prices adjusted accordingly. 

The policy implications of the new classical approach, if correct, completely 
undermine the Keynesian case for government macroeconomic policy, since it 
is deduced that the government cannot improve the stability of'the economy 
The best the government can do is not to make the economy more unstable by 
its actions. It is therefore not surprising that the new classical macroeconomics 
has aroused considerable controversy and hostility. 


19.4 Criticisms of the new classical approach 1 

The main thrust of the Keynesian attack on the new classical approach centres, 
not surprisingly, on the market-clearing assumption. If markets do not clear 
because of slow price adjustments, then there is scope for fiscal and monetary 
policy to have real effects on output, as analysed in Chapter 17. Given certain 
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assumptions, Keynesian policy conclusions can still be reached in a non- 
market-clearing framework with rational expectations, which on the whole 
Keynesians accept as a valid insight. 

A iurther misgiving about the new classical approach concerns its ability to 
explain the fact that time-series observations of national output, unemployment 
and related variables are serially correlated (that is, the deviation of output 
rrom trend remains consistently positive or negative for a consecutive number 
of time periods). The problem posed is this. The new classical theory of the 
business cycle assumes that random shocks are serially uncorrelated. It 
deduces that only serially uncorrelated and hence unpredictable monetary 
disturbances will affect the deviation of real output from trend. However, the 
movements in output which actually occur over the business cycle are serially 
correlated. New classical economists explain this apparent inconsistency by 
lags in obtaining information and lags in adjusting both the capital stock and 
the level of employment. Lucas [31 supposes that investment takes several 
periods to respond to relative price changes. This effect is captured by 
introducing a lagged output term into the aggregate supply function. Equation 
19.7 now becomes 

A - = y Si?, - Ff) + a,(>vi -y pt _) (19.10) 

so that output is now serially correlated with its lagged value even though the 
forecast error — is independent of the previous period’s forecast error 
(F*,_i - P %\). 1 The divergence of actual prices from expected prices is by itself 
insufficient to generate the observed serially correlated time series in output 
and employment. The addition of lagged output to the supply function has 
allowed critics to point out that the new classical approach has its ad hoc ele¬ 
ments as well. 

Another problematic aspect is the new classical approach’s reliance on 
incomplete information to produce cyclical fluctuations. Output fluctuations 
occur when traders misperceive general price changes as relative price changes. 
Output changes do occur in a new classical model in response to correctly 
perceived real changes. So an increase in military expenditure to finance a war, 
for example, causes the real value of output to rise temporarily and traders to 
increase current supplies. However, such random real shocks are treated as 
serially uncorrelated and do not seem sufficient to generate cyclical fluctua¬ 
tions of the kind actually observed. Hence there is the need to specify that 
important cyclical fluctuations arise from traders mistaking general price 
changes for changes in relative prices due to real factors. For some (e.g. 
Grossman [191) the assumption of incomplete information required for there to 
be a divergence between actual prices and expected prices is implausible given 

1 If we let y, - y t — y dt , then 

E(y dt , y d[ -i) = E[y$(P t - PD + Ay^llyeOV, - PfO + Xy dt _ 2 ] 

= X 2 E(y dl _i, y d! „ 2 ) 

since the forecast error, P ( ~P e n is serially uncorrelated with its own lagged value and 
with contemporaneous or lagged y d . So given A.^0, output is serially correlated. 
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the rapid publication of official statistics on price indices and the money 
supply. Others, usually of a Keynesian bent, criticise the rational-expectations 
aspect of the new classical approach for assuming too much rather than too 
little information. If private-sector agents are on the whole ignorant of how the 
economy works or what government policy is, then there is scope for active 
government policy to have real effects, 

19.5 Empirical evidence 

The new classical approach has also started to develop an empirical literature. 
The main hypothesis that requires testing is that it is unanticipated changes in 
prices that cause output fluctuations and that these price changes are largely 
due to unanticipated monetary changes, Barro 1201 has provided one such test 
for the USA for the period 1947-78. He starts with an equation determining 
the money supply (all variables in Barro’s study are in log form): 

DM t = 0.097 + 0.48 DM t _ x + 0.17 DM^ + 0.071 FEDV t 
(0.023) (0.14) (0.12) (0.015) 

+ 0.31 {Ul{ 1 - U] M s.e. - 0.014 (19.11) 

(0.008) 

where 

DM t — (money stock),/(money stock),_ s 
FEDV t = change in real federal government expenditure relative to its 
trend or ‘normal’ value 
U = unemployment 

s.e. = standard error of estimate (standard error of coefficients are in 
parentheses) 

Given that expectations are rational, anticipated money growth is estimated 
from equation 19.11. Anticipated money growth is subtracted from actual 
money growth to obtain the unanticipated growth in the money stock, DMR. 
Unemployment and output are then regressed on unanticipated money growth: 

1 U/{\ - U)\ s = -2.41 - 4.9 DMR l - 11.3 DMR t _ x - 5.3(G/Y), 

(0.13) (2.4) ' (2.4) (1.1) 

R z — 0.65, s.e. = 0.18 (19.12) 

Y t = 2.92 + 1.00 DMR t + 1.09 DMR t _ { + 0.070G, + 0,33/ 

(0.04) (0.23) (0.23) (0.013) (0.0004) 

R 2 = 0.998, s.e. - 0.017 (19.13) 

where 

DMR = unanticipated money growth 

G — government expenditure in real terms 
Y — real GNP 
t — time trend 
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From this and other tests Barro concludes that output and unemployment are 
better explained by unanticipated money growth than by actual money growth. 
In other equations estimated by this study the price level is shown to depend on 
the current money stock with a coefficient of 1.0 and to vary inversely with 
past unanticipated money growth. This latter effect is what one would expect 
since unanticipated money growth raises real output and the consequent 
increase in the demand for money has a negative impact on the price level. A 
change in the actual money stock is estimated to have an impact on the price 
level for two to four years, which is a longer lag than that on real output and 
employment. This inconsistency in lags is an unsatisfactory result, though the 
long lag in monetary policy effects accords with earlier monetarist work by 
Friedman (reported in Chapter 14). The new classical work suggests that 
anticipated changes in the money stock have a quite rapid impact on prices 
while the effects of unanticipated monetary movements operate with quite long 
lags. 

Other econometric new classical models have been tested for the USA by 
Sargent (see [71 and (21 f) and for the United Kingdom by Minford [22]. As the 
United Kingdom is an open economy it is necessary to treat the fixed 
exchange-rate period separately from the post-1972 flexible exchange-rate 
period, since the money supply is endogenous under Fixed exchange rates. Both 
models fail to refute new classical predictions. Sargent [21] finds that neither 
money nor fiscal variables affect unemployment, though it does seem affected 
by money wages, which is inconsistent with the new classical view. 

Lucas [16] reports evidence which favours the new classical hypothesis that 
the unemployment-inflation trade-off gets smaller, the higher the variance of 
inflation. For sixteen stable price countries the trade-off parameter varies 
between 0.287 and 0.91 with a mean of 0.569, while for the Argentine and 
Paraguay, which have at least twenty-five times the inflation level variance 
of the other countries, the trade-off coefficient is between 0.01 and 0.02. 

We still lack conclusive evidence on the central issue of whether markets 
approximate more closely to continuous clearing than they do to non-clearing. 
The debate between the Keynesian and classical approaches is therefore bound 
to continue unabated and views as to which is more plausible will remain much 
influenced by political attitudes. 


19.6 Conclusion 

The major difference between the new classical approach and the Keynesian 
one centres on the specification of the aggregate supply function. We now have 
three possible specifications, two provided by Keynesians.: 

(1) Neo-Keynesian quantity-constrained models rationalise the traditional 
Keynesian perfectly elastic supply function which is assumed in the Keynesian 
ISLM model. Both the labour and goods market fail to clear, and firms would 
be willing to supply more output at existing prices if effective demand were 
greater. Workers are off the notional supply of labour function and so are 
willing to supply more labour without any increase in the actual or perceived 
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real wage rate. In such a model aggregate supply is completely determined by 
the level of aggregate demand. 

(2) In the Keynesian—neoclassical synthesis model money wages are fixed 
and so the labour market fails to clear but goods prices are flexible so that the 
goods market does clear. Firms will only supply more output if goods prices 
rise relative to money wages so that real wages fall. Workers are prepared to 
supply more labour than is currently employed, at a lower real wage than the 
existing one, if this fail in real wages is brought about by price inflation. For a 

given money wage rate aggregate supply depends positively on the aggregate 
price level. ' 

(3) According to the new classical aggregate supply function, the divergence 
o real output from its permanent level varies directly with the divergence 
between actual and expected prices. All markets clear. This means that firms 
are only prepared to increase output if they perceive an increase in the relative 
price of their product. Workers are only willing to supply more labour if they 
perceive a rise m real wages. The government can only bring about an increase 
m real output relative to its long-run equilibrium level if they trick firms and 
workers into incorrectly perceiving favourable relative price changes. 

The new classical macroeconomics is a significant development because it 
undermines the theoretical basis of Keynesian economic policy. The new 
classical supply function is the crucial element in this refutation of Keynesian 
analysis. The assumption of rational expectations is an important aspect of the 
new classical approach, but without the new classical supply function it would 
not overturn Keynesian policy conclusions. The introduction of rational 
expectations has exposed an important weakness in Keynesian policy analysis. 
This is that it is derived from models which assume that structural parameters 
are invariant with respect to policy changes. This cannot be the case if expecta¬ 
tions are formed rationally. 

The new classical macroeconomics also has its theoretical weakspots. As 
noted by a convert, Barro ([23j p. 74): 

The role of incomplete information on money in equilibrium business cycle theory 
parallels the use of adjustment costs to explain sticky wages and prices with an 
associated inefficient determination of quantities in Keynesian models. The 
underpinning of the two types of macroeconomic model are both vulnerable on a 
priori grounds. 
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Inflation exists when the general price level is continually rising. Although the 
relative prices of individual commodities may change during the course of 
inflation, the main feature of inflation is that all prices are on average rising. 
Inflation is measured as the rate of change over time of some general index of 
prices and is commonly calculated as 


Pr-X 

where P, ~ price index or price level at time t. 

The price level is measured by taking the weighted average of the prices at a 
particular moment in time of a large number of commodities. The weight 
attached to the price of each commodity is the proportion of total expenditure 
devoted to that good. A price index expresses the price level of each period 
relative to a base period (usually the beginning of a year) which has its price 
level fixed at 100. Price indices can cover a group of commodities such as food, 
housing and capital goods, but price indices which give an idea of the general 
level of prices are the wholesale price index, the retail price index, the consumer 
price index and the implicit deflator of total final expenditure. 

In this chapter we examine the two major sets of theories which attempt to 
explain why inflation occurs. These we classify as the monetarist and 
structural approaches. We then consider the reasons for pursuing an anti¬ 
inflation policy and what policies are Implied by the two different theoretical 
approaches to inflation. 


20.1 The monetarist approach to inflation in a closed economy 

The monetarist explanation of inflation has a long history and is directly 
derived from the quantity theory of money which relates a unique price level to 
a given stock of money. The chief pillars of the monetary approach are a 
neoclassical supply function and a stable demand function for money. The 
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demand for real balances depends on real income (or alternatively wealth) and 
on the nominal rate of interest, i (see Chapter 8). A popular functional form 
for the demand for money function is 


( 20 . 1 ) 


or in nominal terms 


= *V (20.1 a) 

If the money market is to be in equilibrium, then we must have the stock of 
money, M s , equal to the demand for it: 

M s = M D = Pry* (20.2) 

We can derive the relationship between growth in the money stock and the 
price level quite simply if we assume the nominal interest rate to be constant. 
Then differentiating 20.2 with respect to time gives 

dM s dP dv 

_ = + (20.3, 

Therefore, dividing both sides of 20.3 by M s we get 


1 dM s 1 dP 1 dy 
M s dt ~ P~dt + ^ 7^7 


Hence 


1 dP _ 1 dM s 1 dy 
P dt M s dt ^ y dt 


(20.4) 


(20.5) 


The rate of inflation (in continuous time), (dP/dt)/P, is equal to the rate of 
growth of the money supply minus the rate of growth of the demand for money 
balances that is due to the growth in real income. To keep the price level con¬ 
stant the nominal money supply must grow at a rate equal to the income 
elasticity of the demand for money, 1 times the rate of growth of real income. 
If the nominal money stock grows at a faster rate than this, there is said to be 
excessively rapid growth in the supply of money. An excess supply of money 

(3 is the income elasticity of the demand for money since we have from 20.2 that 


Therefore 
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results in portfolio adjustment as people move out of money and into goods 
and other Financial assets. The resulting manifestation of excess demand bids 
up the price level. Once the price level has risen sufficiently to make the 
demand for nominal balances equal to the nominal money stock, portfolio 
equilibrium is restored and the price level stops rising. However, if the money 
supply is continually increased at a rate which exceeds the growth in the 
demand for money brought about by rising real incomes, then inflation will 
persist. 

For the rate of inflation to be determined along the lines of equation 20.5 
several conditions must be met. 

/. Stable demand for money function 

The demand for money must be stable so that one can predict the price level 
from a knowledge of the stock of money, the determinants of the demand for 
money and the coefficients which relate the demand for money to its deter¬ 
minants. Keynesians have typically viewed the demand for money as being 
unstable (see Chapter 8, p. 130). 

2. Exogenous money stock 

In the monetarist approach changes in the price level are traced to exogenous 
changes in the money supply. Critics of monetarist theory argue that the 
money supply is endogenous because the banking system responds to an 
increase in the demand for money by creating more money balances (see 
Chapter 9 and House of Commons fl ]). Therefore, increases in the price level 
and hence in nominal income, by increasing the demand for money, induce 
increases in the money stock. In this view the good correlations which are 
observed between increases in the price level and in the money supply arise 
because the direction of causality is from the price level to the money supply 
and not from the money supply to the price level as in the monetarist approach. 

3. The neutrality of money 

The third requirement for a strong causal link from the stock of money to the 
price level is the neutrality of money proposition by which the level of real 
income is independent of the stock of money. If money is not neutral so that 
real income rises in response to monetary expansion, then the growth in the 
money supply itself generates a demand for additional money balances in order 
to finance a higher real value of transactions. There is then less excess money 
stock to spill over in the form of excess aggregate demand and hence a smaller 
rise in the price level than if real income had remained unaffected by the 
increased stock of money. 

However, monetarists do not hold that money is necessarily neutral in the 
short run. If the rate of growth in the money supply is accelerated so that the 
expected rate of inflation lies below the actual rate, then there will be an 
increase in real output via the short-run Phillips relation. This means that for 



382 Current Controversies in Macroeconomics 

any given increase in the rate of growth of the money supply the rate of infla¬ 
tion will be lower in the short run than in final equilibrium when expected infla¬ 
tion has become equal to actual inflation. 

The following set of equations shows how the short-run rate of inflation is 
determined using the Phillips relation and how it is related to the long-run 
equilibrium inflation rate. 

We can express the Phillips relation as given by equation 18.15 (p. 351) as 

f(U, - l/; v ) = k? - k, (20.6) 

where f is a positive function, U t - U* = deviation of the current rate of 
unemployment, U t , from the natural rate, £/f, n t — actual rate of inflation, and 
ref ~ expected rate of inflation. 

The deviation of the current rate of unemployment from the natural rate is 
positively related to the difference between the long-run trend rate of growth of 
real output, y p !y p , and the current rate of growth of real output, yiy. Thus 


U,-U? = g 


(?*__ A\ 

\3V y t i 


(20.7) 


From the short-run Phillips relation treated as a supply function the difference 
between the long-run (or permanent) rate of growth of real output and the 
current rate of growth depends positively on the difference between the actual 
and expected rate of inflation: 


¥ p< i/ e \ 

—-= <|)(lt f e - 71,) 

Vni y, 


( 20 . 8 ) 


Let us take 20,8 to be a linear equation in growth rates. Now equation 20.5 
gives the current rate of inflation as 


ti, = m, — P 


(20.5a) 


where m — rate of growth of the money supply. Rearranging 20.5a we get 


y t 1 

— = — ( m t - tc,) 

y t P 

Substituting equation 20.5b into equation 20,8 we get 

i y pt 

- — = + 4>(Ttf — 7I f ) 

P y pt 

Taking n t to the left-hand side and gathering terms gives 


(20.5b) 


i + 4 >P 




4>P e 

H-Ttf 

i + 4>P 


( 20 . 10 ) 
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Equation 20.10 is the expression for the rate of inflation in the short run when 
af A n r The first term in brackets on the right-hand side represents the amount 
of excess demand (the long-run excess rate of growth of the money supply). 
The coefficient 1/(1 + <j>(3) is positive and less than 1.0 since part of the excess 
demand created by excessive monetary expansion causes a short-run increase 
in output. The second term in the short-run inflation equation is the expected 
rate of inflation. Again the short-run adjustment coefficient is less than 1.0 
because of the short-run Phillips trade-off. 

In the long run a equals a e so the second term on the right-hand side of 
equation 20.9 drops out. Rearranging terms then gives the expression for infla¬ 
tion already derived in equation 20.5: 

a, = - [3 — (20.5) 

y pt 

which is the expression for the long-run rate of inflation. A typical regression 
equation for the monetarist hypothesis regarding the determinants of inflation 
is a version of equation 20.10 in which the independent variables are some 
proxy for excess demand and some measure of expected inflation. 


20.2 International monetarism 

One of the strengths of the monetarist approach is that it offers a single, 
integrated theory to explain inflation at the international level as well as for 
individual countries. Monetarist analysis of open economies (which was 
developed in Chapter 11), typically draws a sharp distinction between tradable 
goods and non-tradables. The elasticity of substitution in consumption between 
domestically produced tradables and foreign-produced tradables is extremely 
high and is regarded as perfectly elastic in the long run. Hence the domestic 
currency price of tradables is the world price divided by the exchange rate: 



e 


where 

P T d ~ price of tradables in terms of domestic currency 
p T j. ~ price of tradables in terms of foreign currency 

e =' exchange rate, expressed as the number of units of foreign 
currency which exchange for one unit of domestic currency 

The domestic price of non-tradables is affected by the price of tradables to the 
extent that consumers and producers are induced to switch between the two in 
response to relative price differentials. 

The determinants of inflation for an individual small open economy depend 
on whether it operates a fixed or a flexible exchange rate. 
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Fixed exchange rates 


The simplest and most extreme monetarist mode! assumes that all goods are 
tradables so that the domestic price level is given by 

Pd = Pfie (20.11a) 

^ f ere Pd 7 d °mestic price level and Pf= foreign price level. With e constant, 
differentiating equation 20.1 la with respect to time and dividing both sides bv 
Pd P/je gives 


1 dPd 1 dPf 
Pd dt ~~ Pf~dt 


( 20 . 12 ) 


This states that the domestic rate of inflation must, in equilibrium, equal the 
world rate of inflation. There are two characteristic elements in the transmis- 
sion mechanism whereby an x per cent increase in the world inflation rate leads 
to an a per cent increase in domestic inflation. One element is aoods arbitrage 
whereby world demand switches to domestically produced tradables when their 
price falls relative to the world price following the increase in the world infla¬ 
tion rate. The increased demand bids up the price of domestically produced 
goods. The second element is due to portfolio adjustment. In the interim period 
while the domestic prices are below world prices, the domestic country runs a 
ba cince-of-payments surplus. The stock of foreign exchange reserves rises and 
so does the domestic money supply. The consequent portfolio adjustment bv 
domestic residents creates additional demand for domestically produced goods 
and so raises prices. Once the domestic and world inflation rates become 
equalised then the balance-of-payments surplus disappears and full equilibrium 
is restored. Thus a small open economy under a fixed exchange rate imports 
inflation from the rest of the world. 

The converse of importing inflation is that a small open economy exports its 
inflation to the rest of the world rather than experiencing it itself. If the 
domestic money supply is allowed to grow at a rate which exceeds (5 x dy/dt x 
I/O 7 , then a balance-of-payments deficit ensues. The domestic money stock 
declines as foreign exchange reserves are run down. Other countries conse¬ 
quently experience baiance-of-payments surpluses and an excessive rate of 
growth of their money supply. Prices therefore rise throughout the world. The 
smaller is the domestic economy in relation to the world economy, the less 
mflation it experiences as a result of its own expansionary monetary policies, 
which, m any case, can only continue so long as the country can finance its 
balance-of-payments deficits. 

Under fixed exchange rates an individual country cannot determine its own 
inflation rate but is tied to the world rate of inflation. Its own money supply is 
endogenous and is determined, via balance-of-payments adjustment, by the 
demand for money (see Chapter 11, pp. 183-8). However, the world.inflation 
rate is determined by the excess rate of growth of the world money supply. The 

analysis which applies to an individual closed economy applies to the world 
economy. 
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Extending the model to include non-tradables does not alter the conclusions 
qualitatively. The domestic price level is now' a weighted average of traded 
and non-traded goods’ prices: 

Pd = yP T + (1 - y)P N (20.13) 

w'here 

P d = domestic price level 
P N — non-traded goods’ prices 
y = share of traded goods in national expenditure 

(The domestic price of traded goods is still determined by equation 20.11, 
which can be substituted into equation 20.13.) Given that y and the rate of 
inflation of non-traded goods’ prices are constant, then the domestic rate of 
inflation will change in line with the w'orld rate for traded goods. There is now 
some scope for the domestic rate of inflation to diverge from the world rate due 
to shifts in y or to changes in the non-tradables’ inflation rate. However, the 
divergence in inflation rates is constrained by the substitution between traded 
and non-traded goods that occurs in response to changing relative price 
differences. 


Flexible exchange rates 

Under a regime of flexible exchange rates an individual country can inflate at 
an entirely different rate from that of other countries. If it expands its own 
money supply at an excessively rapid rate, the exchange rate depreciates. As a 
result tradable goods' prices rise in terms of the domestic currency. In addition, 
excess monetary growth increases the price of non-tradables. The domestic 
price level therefore rises in line with the excess rate of growth of the money 
supply (that is, by M s /M s - f3r/j’). 

Under flexible exchange rates a country can also keep its inflation rate below' 
that of other countries. If it expands its money supply at a rate which is less 
than §y/y + P T lP T (that is, the rate of growth required to satisfy the demand 
for money balances arising from real income growth and the increase in trad¬ 
able goods’ prices in terms of domestic currency at the current exchange rate), 
the resulting excess demand for money will drive up the exchange rate. Because 
the exchange rate appreciates, the domestic currency price of tradables wall rise 
more slowly than it does in terms of foreign currency. The appreciation of the 
exchange rate keeps the demand for money balances in line with the supply of 
money and insulates the domestic country from experiencing other countries’ 
inflation. 

So under flexible exchange rates a country cannot export its own inflation to 
others but it can insulate itself from w'orld inflation. However, the world rate of 
inflation, calculated as a weighted average of individual countries’ inflation, still 
depends on the rate of increase of the world money supply. (This is the 
aggregate of all countries’ money stocks measured in a common currency.) 
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Post-war world inflation 

Monetarists attribute inflation in ail the post-war decades to the excess growth 
rate of the world money supply. Under the regime of fixed exchange rates 
which lasted from 1944 to 1971, an individual country’s rate of inflation was 
not the result of its own monetary policies but was mainly determined by the 
rate of increase in the world money supply. A major determinant of this was 
US monetary policy. Not only is the USA a very large economy compared 
with others but the dollar is a reserve currency held by other countries. This 
meant that under a regime of fixed exchange rates the USA could increase its 
money supply in excess of pj’/v and, unlike other non-reserve currency 
countries, run a balance-of-payments deficit for so long as other countries were 
prepared to hold the outflow of dollars. The attempt in the USA to reauce 
unemployment by adopting Keynesian policies in the mid-1960s plus financing 
the Vietnam war resulted in a more rapid rate of growth in the US money 
supply and in foreign countries’ dollar reserves. This, m the monetarist 
interpretation, explains the simultaneous upsurge of inflation in most major 
economies around 1968-70.' Figure 1.1 (p. 4) indicates how three countries 
inflation rates moved together quite closely m the 1950s and 1960s and 
diverged more thereafter. 

Excess demand: the Keynesian view 

Keynesians would not deny that excess demand caused by monetary expan¬ 
sion can lead to inflation. Indeed, early Keynesian writing on inflation, which 
was heavily influenced by Keynes’s own efforts to prevent inflation m the 
Second World War, regarded inflation as a problem which would only arise it 
demand exceeded full-employment output. However, excess demand was not 
specifically attributed to an excess supply of money but to the combined total 
of government, private and foreign sector demand exceeding the tu 11- 
employment supply of output. In terms of the aggregate demand and supply 
diagram of the three-sector K-N synthesis model (see p. 97) Keynesians 
analysed excess demand inflation as being initiated by upward shifts in the 
aggregate demand schedule. As money wages adjusted to rising prices, the 
aggregate supply schedule would shift up to the left, causing a urt er rise in 
prices. For inflation to proceed indefinitely, the aggregate and demand and 
supply schedules would have to shift up continually. . 

The Keynesian international transmission mechanism for inflation operates 
via excess demand in one country increasing its demand for imports. Ihis 
expands aggregate demand in foreign countries with consequent inflationary 
effects if these economies lack spare capacity. 

20.3 Structuralist theories of inflation 

While the view that inflation could only occur in the presence of excess 
aggregate demand was prevalent in the 1940s, the notion that money wages 

1 For further accounts of the monetarist theory of inflation see references [l]-[7]. 
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and prices could be pushed up independently of the state of demand due to 
various structural features of the economy emerged as a competing hypothesis 
in the 1950s. Traces of this approach can be found in The General Theory and 
in subsequent Keynesian macro models which assume a fixed money wage 
rate. 

In the structural approach the price of a manufactured article or service, 
unlike that of a primary product, is not greatly influenced by the competitive 
forces of demand and supply. According to the mark-up view of price deter¬ 
mination, prices are set by adding to average variable costs a gross profit 
margin mark-up which is more or less invariant with respect to demand. Thus 

W 

P =- + JC+PM (20.14) 


where 

p— price of final product 
W— money wage 
APL= average product of labour 
JC = average cost of material inputs (e.g. raw materials, fuel, etc.) 

PM = gross profit margin per unit of final product 

Equation 20.14 can be treated as a single price equation or as an aggregate 
price-level expression. A rise in price is therefore attributed to a rise in the 
money wage rate, or other elements of variable cost (1C), or the gross profit 
margin. A rise in the average product of labour, unless offset by an equivalent 
money wage or profit margin increase, will reduce price. Equation 20.14 is of 
course an identity and as such will hold in a monetarist model. It becomes a 
price-determination equation when the components of price are assumed to 
change independently of the state of demand. 

In the structuralist view this occurs because markets are not competitive. 
The fact that firms operate in oligopolistic markets, while labour is organised 
into trade unions, is thought to make the competitive model of price determina¬ 
tion inoperative in modern advanced economies. Prices and money wages are 
assumed to be inflexible downwards. One effect of this is that any increase in 
import prices causes the general price level to rise. Inflation from 1973 
onwards is therefore attributed in large measure to the rise in the price of oil 
and in other primary commodities. This contrasts with the monetarist view that 
in such circumstances a tight monetary policy would appreciate the exchange 
rate and prevent the domestic price level from rising. 

Structuralists have paid particular attention to the role of trade unions in 
pushing up wages independently of the state of demand. To quote Kahn ([8] 
p. 11): ‘Inflation, according to Keynesians, is largely - if not entirely - due to 
rapidly rising wages.’ 

How exogenous wage push can generate inflation is illustrated in Figure 
20.1. The effect of trade unions negotiating a higher money wage is to shift the 
aggregate supply schedule from Sq up to S j. Given a fixed aggregate demand 
schedule, D 0 , the price level rises but real output and employment fall because 
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Figure 20.1 Inflation initiated by increased money wage rates 


the rise in real wages reduces the demand for labour. In order to generate a 
process of inflation rather than just a once-and-for-all rise in the price level, the 
aggregate demand schedule must also shift - up to the right. For this to happen 
it is now generally agreed that the money supply must be increased. The typical 
Keynesian view is that The increase in the quantity of money is not the cause of 
inflation. It is. however, a necessary condition’ (Kahn [81 p, 13). 

In complete opposition to the monetarist view that the money supply is 
exogenous, some structuralists-cum-Keynesians argue that the money supply 
in a closed economy is completely endogenous. As the demand for nominal 
money balances increases because the price level is rising, the banking system 
responds by creating the required money balances (see Chapter 9, pp. 155—6). 

A less extreme view is that the government is forced to increase the money 
supply in order to prevent a politically unacceptable rate of unemployment. 
The consequent inflation prevents real wages from rising as they would 
otherwise do following the upward push in money wages. In order to generate a 
continuing inflation rather than just a once-and-for-all hike in the price level, 
wage push must continually shift the aggregate supply function up to the left 
while accommodating monetary policy allows the aggregate demand function 

to shift up as well. . . n 

The monetarist position regarding the ability of trade unions to cause infla¬ 
tion is that as an empirical fact exogenous wage push has not caused inflation. 
However, if trade unions can push up wages independently of the state of 
demand, then they cause unemployment, not inflation. The inflation is then 
caused by the government adopting an accommodating monetary policy. 
However, at this point the debate degenerates into a semantic argument. 

Given the premise that trade unions do push up money wages, the next ques¬ 
tion to consider is what determines such wage-pushfulness. A popular general 
hypothesis is that this is due to real wage aspirations which exceed the real 
wage increases the economy can produce. Real wage increases can come from 
several sources. One source which can be sustained in the long run is a growth 
in labour productivity due to technical progress and/or a growing per capita 
capital stock. The other sources are reducing the proportion of national output 
taken by company profits and by the government. The former have been 
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squeezed in the post-war period, while the public sector has expanded, so 
requiring higher tax revenues to finance it. The final source is the foreign 
sector, either by means of an improvement in the terms of trade, or by running 
a balance-of-payments deficit. Squeezing the company sector or the govern-, 
ment sector or running a balance-of-payments deficit are all methods which 
cannot be sustained indefinitely. 

A number of reasons have been suggested for real wage aspirations running 
ahead of the actual real wage increases experienced by workers, particularly 
since 1968. One idea is that real wage expectations are conditioned by previous 
experience. In the late 1960s actual real wage growth declined because of the 
slowdown in the rate of economic growth and the increasing tax levels required 
to finance the expanding public sector. In Britain the rate of take-home pay to 
gross pay fell from 96.6 per cent in 1949 to 91 per cent by 1964 and to 83 per 
cent by 1971. British incomes policy between 1966 and 1969 also held down 
real wage increases, prior to the wage explosion of 1970. Real wages were 
further hit by the fourfold rise in oil prices in 1973-4. As the expected rate of 
inflation rises, so money wage demands have to escalate if a given real wase 
target is to be achieved. A somewhat different emphasis to wage push is given 
by Marxist-cum-radical writers who regard it as a symptom of the class 
struggle between workers and capitalists. For some this struggle is unrelated to 
the lex-el of aggregate demand, while others consider that firms are more willing 
to concede wage increases the higher is the level of aggregate demand. In addi¬ 
tion. workers are cowed into accepting relatively smaller wage increases the 
higher is the rate of unemployment. This version of the wage-push hypothesis is 
much more difficult to distinguish from an excess demand/monetarist 
hypothesis than the version which maintains that wage push occurs 
independently of the state of demand. At the other polar extreme from the 
monetarist position is the view- that wage push cannot be related to economic 
variables: it is due to sociological factors and so its quantitative value cannot 
be predicted. 

Structuralists have more difficulty than monetarists in providing a well- 
integrated mechanism for the international transmission of inflation which 
explains why wage push should simultaneously manifest itself with similar 
strength in different countries. One answer is that world-wide events, like the 
rise in oil prices, affect real wage aspirations. Another relies on a demonstra¬ 
tion effect: if workers become militant in one country, their attitudes are then 
emulated in other countries. Monetarists criticise such explanations for being 
ad hoc and lacking any theoretical basis. 1 


20.4 Empirical evidence on the determinants of inflation 

The controversy over the causes of inflation has generated a vast empirical 
literature. Some of this was reviewed in Chapter 18 in so far as it related to the 
Phillips trade-off between unemployment and inflation. Here the focus is on 

1 For further accounts of structuralistic views see references [1] and [8]-[llJ. 
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empirical tests which may help us to decide whether the monetarist and 
structuralist explanation of inflation is the more plausible. The rate of inflation 
is the dependent variable of chief interest here. However, a good many studies 
which aim to confront the monetarist and structuralist hypotheses with the 
empirical evidence take wages or earnings as the dependent variable. Although 
money wages and prices are reasonably well correlated over time, one cannot 
automatically assume that what determines wages will thereby determine prices 
(or vice versa). 


The monetarist hypothesis 

A popular specification for testing the monetarist hypothesis is the Phillips rela- 
tion. whereby inflation is regressed on some proxy for excess aggregate 
demand and on a measure of the expected rate of inflation (see equation 20.10 
on p. 382). A more direct test is to regress inflation on the excess rate of growth 
of the money supply. However, monetarists would only expect such 
relationships to hold for a closed economy or for a small open economy under 
flexible exchange rates. For the post-war period up to 1971 monetarists would 
expect a small open economy’s inflation rate to be determined by the world 
inflation rate and not by the internal level of demand or monetary growth or by 
price expectations based only on past domestic inflation. 

Therefore, to test the monetarist hypothesis on data prior to 1972 one has to 
use data either for the USA - the closest approximation to a closed economy 
we have - or for a group of countries proxying the ‘world’ economy. Studies 
which regress prices or wages on to the money supply or excess demand for 
countries other than the USA using pre-1972 data are not valid tests of the 
monetary hypothesis. 1 

A number of studies supporting the monetarist hypothesis have been 
published in Parkin and Zis 1131 and |14]. Duck et al [15] (see Table 20.1) 
find that the expectations-augmented Phillips relation explains ‘world’ inflation 
using pooled quarterly data for the Gr ou p of Ten countries, 1956-71. Cross 
and Laidler 116i report a similar finding for twenty countries for the period 
1954-70 using annual data. 

An interesting study of the relationship between the money supply, wage 
rates and prices for the USA and seven other OECD countries was undertaken 
by Gordon417!, from which Figure 2C12as.reproduced. The wage and price 
time series follow each other quite closely. The US money supply growth rate 
peaked in 1968-9 and 1971-3 and was followed by higher rates of change of 
wages and prices. The other seven countries’ monetary growth rates declined 
slightly in 1968-9 but mirrored that of the USA in 1971-3. The other seven w.-.:; 
exhibited a wage explosion in 1969-70 which preceded the acceleration in 

r --]■ 

1 A number of what are called reduced-form studies have regressed prices or nominal 
income on to the money supply. Some, particularly for the USA, support the J: 
monetarist hypothesis. The overall results are not conclusive and the statistical 
methodology of this kind of.test is suspect. For a survey of this evidence see Coghlan v 
1121 .- - ■--- --- 


Per cent per year 



Per cent per year 



monetary growth. This is consistent with a wage-push explanation. However, 
the second hump in the wage time series in all eight countries followed a period 
of rapid monetary growth while also coinciding with the 1973/4 oil price rise. 

Gordon’s results offer support to both the monetarist and wage-push 
hypothesis, though the balance is tipped more towards the former. Gordon’s 
wage equation includes the money supply, a proxy for excess demand, traded 
goods’ prices and wage-push dummies which enter for particular quarters when 
he judged positive wage-push or incomes-policy restraint to have occurred. 
Gordon found the wage-push dummies to be significant in the wage equations 
..biifJiotJn Iheqorice equations-Jn-addition, the relatively strong- positive impact 
of monetary growth on wages supports the monetary hypothesis. An additional 
test of the structuralist position is to see whether the money supply responds 
positively to increased wages. Only the USA and the United Kingdom show 
clear evidence of monetary accommodation, but the former has no positive 
wage push. This leaves the United Kingdom as the only country where wage 
push can explain rising prices. However, Gordon also finds that the influence 
of the money supply on wages is stronger in Britain than elsewhere. 

Gordon estimates that over the years 1958-73 British money wages were 

! The other seven countries, are. Canada, France, West Germany, Japan, Sweden 
and theTJnited Kingd om. " ;~ 4. 7 4|r—— ~ x f : " —"—————-—— - : - 
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cumulatively 26 per cent less than would be expected on the basis of other 
variables. When traded goods’ prices (oil in particular) rose British workers 
tried to prevent any decline in their real wages and the authorities responded 
with an accommodating monetary policy. Looking again at Figure 20.2, it is 
interesting to note that in 1973-6 US money wages rose less rapidly than 
prices, while in the seven other countries the converse happened. This parallels 
Sach’s 118] findings that the USA managed to respond to the oil price hike by 
reducing real wages, while other economies (notably Britain and Italy) failed to 
do so. These and other studies suggest quite strongly that institutional 
differences are important in explaining different countries’ economic perfor¬ 
mance. 

A good number of studies reject the monetarist hypothesis. However, many 
of them (e.g. Johnston and Timbrell 119] and Henry et al. 120]) use data for a 
- small open economy-during a period of fixed exchange rates-and so are not 
valid tests. 


Structural hypotheses 

The structuralist position has generated a greater variety of explanatory 
variables which are more difficult to quantify than those favoured by 
monetarists. A number of proxies for the real wage aspiration gap have been 
tried: the share of wages in total output (Perry 121]); the ratio of post-tax to 
pre-tax income and the difference between the actual rate of growth of real 
income and a target 2 or 3 per cent (Johnston and Timbrell 119]); lagged real 
post-tax earnings (Henry et al. 1201); and lagged real consumption (Nordhaus 
|22|). Money wage increases are, as in the monetarist approach, expected to 
reflect future expected price increases. Examples of studies which find evidence 
to support the real wage aspiration hypothesis are those made by Perry 121], 
Johnston and Timbrell ! 19], Henry et al. 1201, Sargan f23] and Godley [24], 
while Nordhaus ]22] and Gordon 117] (except for the United Kingdom) are 
contrary-examples. - --- 

Another set of tests for the structuralist hypothesis is to relate vvage push to 
trade-union militancy. The problem in this approach is to find an adequate 
measure of union militancy. Hines 125 f reported successful results using the 
change in the proportion of the labour force unionised. However, no one else 
has replicated Hines’s results and his methodology and data have received 
serious criticism (see Henry et ah |29L Purdy and Zis [26] and Mulvey and 
Gregory 1271). There is thus considerable doubt about the validity of Hines’s 
results. 

Another measure of militancy is strike activity, which is hypothesised to 
increase when workers become more militant and thereby get higher wage 
settlements. Studies which include a strike variable as a determinant of money 
wages have (as usual!) yielded mixed results. The number of strikes was found 
significant by Godfrey j 28] and Taylor 1291 but, on the whole, insignificant by 
Ward and Zis 1301 and Laidler ]3I|. The significance of the strike variable 
seems particularly dependent on how it is measured and what sample period is 
used (see Zis |32|). 
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An overall assessment 

In principle empirical tests can distinguish between the polar versions of the 
monetarist and structuralist hypotheses since aggregate demand is a proximate 
determinant of inflation in the former hypothesis but not the latter. However, 
this does not mean that the rising unemployment and inflation of the 1970s is 
consistent with the structuralist approach but not the monetarist one. In the 
latter a given rate of unemployment can coexist with any rate of inflation since 
current inflation also depends on expected inflation, and unemployment will be 
rising if the current rate of inflation exceeds the expected rate. In fact both 
approaches relate money wages and hence prices to price expectations, so that 
in this respect they cannot be distinguished. 

It becomes more difficult to devise tests which distinguish clearly between 
the two approaches once we move to modified versions whereby monetarists 
allow for monetary accommodation and structuralists relate the strength of 
wage push and its effect on prices to the state of demand. 

While it seems to us that the economic evidence on balance favours a 
monetarist approach as against the extreme structuralist hypothesis, one must 
lecognise that it is more difficult to quantify the relevant structuralist variables. 
Nor are the two approaches mutually exclusive. Both inflation-generating 
mechanisms could be at work simultaneously. An eclectic view would hold that 
both explanations contribute to our understanding of inflation and that either 
one could be dominant at different times or in different countries. 

It is important to bear in mind for policy purposes that neither approach has 
come up with variables which can accurately predict inflation on a short-term 
basis. Monetarists stress that excessive increases in the money supply will 
eventually show' up in more or less proportional increases in the price level. The 
lag between money and prices has often been put at eighteen months to two 
years, though a believer in rational expectations would expect the lag between 
anticipated changes in the money supply and in prices to be much quicker. The 
structuralist approach offers even less guidance with respect to quantitative 
links” between the determinants of inflation and inflation itself. Real wage 
aspirations and worker militancy are both difficult to quantify or predict. 

20.5 The costs and benefits of inflation_ _ _ 

The crucial question regarding public policy towards inflation is whether or not 
the costs of reducing inflation exceed the benefits of the consequent lower rate 
of inflation. In examining the costs of inflation it is essential to distinguish 
between anticipated and unanticipated inflation and between full indexing of all 
prices with respect to inflation and the absence of such indexing. 

Anticipated inflation with full indexing 

In this situation all money wages, prices and nominal interest rates rise in line- 

with inflation so that relative prices and rates of return remain unchanged. 
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However, money does not bear a rate of interest because of the difficulties of 
paying interest on a circulating stock of cash balances. Thus the opportunity 
cost of holding money rises with the rate of inflation and this reduces the 
demand for real , money balances. The cost of inflation is .the forgone benefits 
derived from the convenience of holding money. This cost is illustrated by 
Figure 20.3. . . ....-.. - .- 

The real rate of interest when inflation is zero is Oi 0 and the demand for real 
money balances is Om 0 . The total welfare obtained by holding Om 0 money 
balances is the area under the demand curve, CBm 0 O. This area is the 
maximum amount people are prepared to pay in terms of forgone interest for 
the benefits derived from holding Om 0 money. If the rate of inflation then 
becomes x per cent and this is anticipated, the nominal interest rate rises to Or j 
and the demand for real money balances falls to Om ,. Since the public are now 
holding /77j/72 0 fewer mone y balan ces the loss in welfare is given by area 
m^ABmQ. If we assume that the production of money is costless, then area 
m^ABtrtQ is the net welfare loss to society as a whole due to an x per cent 
expected rate of inflation reducing the volume of real money balances held. 
This cost could be avoided if it were possible to pay interest on all types of 
money balances. 

The loss in welfare from holding less money is not serious for mild inflation 
{possibly in the order of 1.5 per cent of net national income for 10 per cent 
inflation), but it increases as inflation becomes more rapid. Hyperinflations fre¬ 
quently end in a complete breakdown of the monetary system and a return to 
barter. This seriously dislocates the system of production and exchange, 
causing widespread hardship. One reason for anti-inflation policies is the fear 
that the current rate of inflation could escalate into hyperinflation. 

A further cost of anticipated inflation, not associated with the decline in the 
real stock of money, is the administrative cost of continually changing prices. 


The inflation tax 


Inflation is a tax on holding money balances. When inflation rises fr om 0 to x 
per cent in Figure 20.3 the public have to pay :v per cent more for holding Om , 




FiUURE'20.3 The cost of inflation duetomhtriner eased cost of operating payments 
mechanism, and the inflation tax 
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real money balances. The additional amount paid is given by rectangle i 0 r X AE, 
which is the inflation tax revenue. The tax base is the quantity of real money 
held. Om ,. and the tax rate is the inflation rate of x per cent. 

In effect the government secures goods and services by issuing money. The 
inflation reduces the real value of money balances and thus diminishes the 
purchasing power of money-holders. The inflation tax thus transfers purchas¬ 
ing power from those being taxed to the government in just the same way as do 
direct taxes on income and indirect taxes on goods and services. 

If, as is usual in welfare analysis, one gives equal weight to the money costs 
and benefits of different groups in society, then the tax revenue is just a transfer 
payment and is not a cost to society as a whole. The cost of collecting the tax 
revenue is the welfare lost because fewer real money balances are held (that is, 
area m^ABnif) and this is a cost to society as a whole due to the use ofhuman 
effort and other resources to lower the real balances held, as well as any 
psychic'“costs'"of operating with low r erweal balances.- 

Unanticipated inflation with full indexing 

If the actual rate of inflation exceeds the anticipated rate, then the demand for 
real money balances is greater than it would be if the public had fully 
anticipated the inflation. The net welfare loss due to holding fewer real money 
balances is therefore lower. However, holders of money are worse off than if 
they had correctly anticipated inflation because they end up paying more for 
money balances than they would have chosen to do had they known the rate of 
inflation. The government gains by this because its inflation tax revenue is 
thereby larger. If we value the welfare of money-holders and the government 
sector equally, then all that has happened is a transfer of resources. So long as 
the public continues to expect zero inflation there is no net cost to society of 
collecting the inflation tax. As the expected rate of inflation increases and the 
demand for real money balances falls, the cost of collecting the inflation tax 
rises. 

One would expect the administrative costs of price changes to be greater 
under unanticipated inflation with full indexing because of the need to adjust 
instantaneously to changes in the general price level. 


Unanticipated inflation without indexing 

The normal situation is that while the expected rate of inflation is positive, the 
actual rate is not correctly anticipated. In addition, full indexing is not adopted 
either because it is administratively expensive or because of a reluctance to 
accept that inflation is a permanent state of affairs. In Britain and other 
countries with a similar post-war inflation history there are few prices, wages 
or rates of return that are automatically linked to the general price index. This 
means that individual prices adjust at different rates so that relative prices and 
rates of return are more variable than under a stable price level. Relative price 

_v ariab ility does app ear to be g re ater as inflation acts high er (see Fisc h er and 

Modigliani 1331). The combination of unanticipated inflation and the absence 
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of indexing makes for considerable uncertainty about current as well as future 
relative prices. This means that the price mechanism becomes less efficient as a 
communication mechanism. Economic agents have to devote more resources 
to acquiring information about relative prices. While the costs of this loss of 
efficiency are very difficult to quantify, some economists (e.g. Okun [34]) do 
believe them to be quite substantial. Friedman [35] has suggested that higher 
inflation causes higher unemployment because it impairs the functioning of the 
price mechanism. 

A further problem with unanticipated, non-indexed inflation is that it 
redistributes income and wealth in ways which are not the outcome of a 
deliberate and openly debated public policy. People on fixed incomes or who 
do not belong to trade unions with bargaining power will suffer a decline in 
their relative incomes. When the tax system is not adjusted inflation brings 
about various changes in relative tax burdens. However, the empirical evidence 
indicates that income redistribution as a result of inflation has been quite 
minor. There is some evidence to suggest that lower-income groups have 
benefited from inflation as have wage-earners as a whole at the expense of 
profits. 

Wealth redistribution, however,' has been more significant. All holders of 
financial assets denominated in nominal terms (e.g. bonds, building society 
deposits) experience a reduction in real wealth which debtors gain from the 
decline in the real value of their debts. One effect of this is a transfer of wealth 
from the old, who have accumulated assets, to the young, who incur more debt. 
In contrast, holders of real assets, such as property and works of art, are 
generally not made worse off by inflation as real asset prices rise secularly with 
the general price index, and may even rise more rapidly than prices in general 
because of speculative activity. It would appear that the poorest and richest 
households have experienced the largest reductions in real wealth due to infla¬ 
tion. (The poorest because they hold a large proportion of their wealth in 
money and near-monies and have not moved out in response to inflation, and 
the richest because they hold a larger proportion of their wealth in financial 
assets and have little debt.) It has been estimated that the size of wealth 
redistributions arising from a 1 per cent unanticipated increase in the price level 
is about 1 per cent of GNP (Fischer and Modigliani [33]). 

_In conventional welfare calculus redistribution from one group to another 

brings about no net social cost. However, the social cost will be evaluated as 
positive if one dislikes the particular redistribution that occurs or the social 
dissension that it promotes. The latter cost is probably the more important as 
inflation requires the various interest groups in society to engage in continual 
efforts to prevent their income and wealth being redistributed to others. The 
whole process then breeds dissatisfaction and conflict. 

Thb costs arising from unanticipated non-indexed inflation are in addition to 
those arising from anticipated inflation. 


A summary of the costs of inflation 



The main constituents of the costs of inflation are: 


1. The welfare loss from economising on money balances. 


J Inflation 399 

-4 . 

i=| 2. The price mechanism becomes less efficient and more resources have to be 

i.j spent on changing prices and gathering information about prices. 

H 3. Redistribution causes social conflict, 

_j. 4. Greater uncertainty may reduce both consumption and investment and so 

f impair economic performance (see Chapters 12 and 13). 

I 

| Although some of the costs of inflation are in principle quantifiable, the fear 

j that inflation weakens the fabric of society by dislocating the price system and 

i creating social conflict cannot be quantified. 

I 

! • 

i 

i 

Benefits of inflation 

On the other side of the calculation there are possible benefits from inflation 
I itself or from living w r ith the current rate of inflation rather than reducing it. 

! One possible benefit is that the inflation tax is a less costly way of raising tax 

revenue than other forms of taxation. This proposition has yet to be established 
; and is likely to be more relevant for less developed economies, 

f Another suggested benefit of inflation is that at relatively low& levels it 

j provides an escape valve for social tensions. One argument is that prices and 

> wages are sticky downwards. This means that the only w ? ay the relative prices 

of some goods and services (including labour services) can be raised without 
l causing high unemployment is by increasing their absolute price and thus 

f raising the general price level. Similarly if the total sum of factor claims upon 

| the national income exceeds national output, then the easiest way to resolve 

I this incompatibility is by allowing inflation. 

i If one believes in the dubious proposition that there is a permanent trade-off 

i between unemployment and inflation, then inflation is beneficial because it 

] lowers unemployment and increases output. Even in the absence of any long- 

| run trade-off, the existence of a short-run trade-off may well be appealing to 

i governments and the electorate as current benefits can be obtained while the 

| costs are incurred in the future. 

j Most of the benefits of inflation (a low cost of collecting the inflation tax, 

\ easing the pain of relative price adjustment or increasing real output) rely on 

[ inflation being unanticipated. The beneficial effects derive from the actions 

1 economic agents take w'hen they are deceived about prices. Regarding policies 

] which rest on deception as socially desirable can be questioned on ethical 

! grounds. One may hold that inflation of itself brings no social benefits but that 

; once a country has got itself embroiled with inflation, then policies to reduce 

| that rate of inflation incur unemployment costs wffiich exceed the costs of living 

j with the current rate of inflation. Inflation can be made less painful by indexing 

j and should be stabilised at its current level. Against this view is the belief that 

| the increase in unemployment over and above w'hat it would otherwise be is 

only temporary whereas the benefits of low'er inflation are permanent. In addi¬ 
tion, it appears to be difficult for governments to stabilise the rate of inflation. 

_ Making a collective rational choice on how much inflation it is desirable to 

have seems an almost impossible task. First, it is difficult to quantify the net 
benefits of reducing inflation by a given amount; and second, the net benefits of 
such a policy are not equally distributed over interest groups or over time. 
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20.6 Policies to reduce inflation 

Given that it is desirable to reduce the rate of inflation, we next need to con- 
sidcr the ways in which this objective can be achieved. The different hypotheses 
regarding the causes of inflation imply different policy measures. (See House of 
Commons 11 j ch. 4 for a fuller summary of contemporary views.) 


The monetarist way 


Monetarists consider that inflation cannot be reduced without bringing down 

the rate of growth of the domestic money supply in a closed economy or one . . : .-— 

w *dv flexible exchange rates. To do this the source of monetary expansion, --— : 

which is the high-powered money used to finance the government budget 
deficit, must be checked. This can be done in several ways. One is to finance a 
greater proportion of the existing budget deficit by selling government bonds. If i 

the higher interest rates and consequent crowding out this brings is disliked, j 

then the size of the budget deficit can be reduced. This can be done by raising j 

taxation or by reducing the volume of public expenditure. i 

Under a fixed exchange rate a country cannot pursue an independent policy f 

with respect to inflation. It can only isolate itself from other countries' inflation j 

by adopting a flexible exchange rate which it allows to appreciate by restrain- j 

ing the rate of domestic credit expansion. It is not possible to deduce a priori 
whether the world as a whole is likely to have a higher inflation rate under fixed 
exchange rates than under flexible one (see Corden [36] for discussion of this 
point). 

Monetarists recognise that, because of the short-run Phillips relation, reduc¬ 
ing inflation is likely to bring about a temporary increase in unemployment 
while expected inflation exceeds the actual rate. Those monetarists who think — 
expectations are slow to adjust favour a gradual reduction in the rate of growth 
of the money supply. Those who hold that expectations are formed rationally - — 
advocate a quick reduction in monetary growth which is pre-announced by the 

government in the form of definite targets for the money supply. If the private 

sector can be convinced that the government will stick to its target for lower _ 

monetary growth, then expectations regarding inflation will adjust downwards 
quickly. The increase in unemployment will thereby be minimised." " 

Structuralist policy recommendations : 

Many structuralists regard unemployment and inflation as unconnected even in 
the short run. Thus any policies which are seen as intending to bring down 
inflation by reducing aggregate demand and increasing unemployment are 
doomed to failure. Unemployment will rise without inflation being reduced, 
except possibly by a level of unemployment too horrible to contemplate. In fact 
it is ar gued t hat inflation migh t even incr ease be cause wage push is exacerbated — 

by restrictionary monetary and fiscal policies which widen the real wage _ 

aspiration gap. -4 


This theoretical approach leads to policy recommendations that inflation 
must be tackled by attending to the relevant structural features in the economy. 
The most popular remedy is some variant of direct prices and income control. 
At one extreme, government control of individual prices and wages is enforced 
by law. At the other, the policy is voluntary and consists of tripartite discus¬ 
sions between government, trade unions and employers’ representatives in 
order to agree on some formula or standard for setting wages and prices. The 
alternative means of achieving structural change by legislation which reduces 
trade union power is not much favoured by structuralists. Prices and incomes 
policy is recommended in the hope that it will reduce inflation without incur¬ 
ring the cost of unemployment. It is expected to work either directly by pre¬ 
venting wage and price increases and/or via bringing down expected inflation. 
However,lhe empirical evidence Tegarding the efficacy of prices and Incomes 
policies is not favourable (see studies in Parkin and Sumner [37] and Fallick 
and Elliott [38]). 

Such policies may temporarily reduce inflation by a small amount w'hen they 
are in operation. However, once discarded, as they have been repeatedly in the 
United Kingdom, w'age increases accelerate. They may do so at an even faster 
rate than if real w'ages had not been held dowm by the policy. So at best it 
would appear that incomes policies are effective in the short run but may even 
be counter-productive over the long term. Nevertheless, they remain a popular 
short-term expedient. 
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V ECONOMIC POLICY 


Throughout the book policy issues have been quite thoroughly discussed in the 
context of the theories upon which particular recommendations are based. This 
is not repeated here except in summary form at the end (Chapter 23). 

Chapter 21 is.concerned with the modifications which have to be made to 
the analysis of fiscal and monetary policy when we take account of the effect of 
the government's financing of its budget deficit or surplus on private-sector 
wealth. Chapter 22 outlines the theory of economic policy which underlies 
Keynesian policy prescriptions and presents a critique of this theory. 

Finally. Chapter 23 gives an overview of the whole book by summarising the 
relationship between the theories and the policy conclusions of the two major 
schools of thought in macroeconomics. 











21 Policy Analysis when Asset 
Stocks Adjust 


The analysis of monetary and fiscal policies which we carried out in Chapter 4 
and subsequent chapters did not allow for the fact that such policies imply 
changes in the size and composition of the private sectors wealth. These in 
turn will change the private sector’s demand for goods and financial assets. 
This must be taken account of if there is to be a complete and consistent 
analysis of policy. 1 


21.1 The government budget constraint 

Government expenditure can be financed in three ways: 

(a) by levying taxes, 

(b) by selling interest-bearing government debt, which we will collectively 
term ‘bonds’, and 

(c) by issuing non interest-bearing high-powered money.- --- 

The fact that the government has to finance any difference between its 
expenditure and its tax revenues by changing the stock of high-powered money 
and/or bonds is known as the government budget constraint. If the government 

-runs a budget deficit, which occurs when G exceeds Tin equation 21.1 below, 

it must be financed by additional government bonds or by extra money 
balances. Hence 


B, — B f_i 

G,-T, = —. -+ 


( 21 . 1 ) 


budget 

deficit 


increase m 
increase ^ r 

in stock u ° a 

of bonds high-powered 
money 


1 This problem did not surface until the mid-1960s, when it was raised by Ott and Ott 
[1] and Christ [2]. Since then the literature on the subject has grown apace. 
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where 

G — government expenditure 

high-powered money (see Chapter 9, p. 150) 

T — tax revenues — 

B =the number of government bonds outstanding; each bond pays its 
owner £1 per year in interest payments in perpetuity; total interest 
payments by the government are therefore £B 
/ = current rate of interest on bonds 
B/i = total market value of outstanding government bonds; as bonds are 
assumed to be perpetuities, their present value can be obtained by 
applying this simple discounting formula. 

—Jf-tax-revenues exceed-government-expenditure,-then there is a budget surplus —- 
which must be financed either by withdrawing bonds and/or high-powered 
money. 

To see the problem posed for the closed-economy Keynesian ISLM model 
of Chapter 4 by the government budget constraint let us assume that the 
budget is initially balanced. The government then increases its expenditure 
while tax rates remain unaltered and finances the ensuing budget deficit by 
selling additional bonds to the private sector. As the private sector’s stock of 
financial assets has increased, it is therefore wealthier. If consumption depends 
positively on total net wealth, 1 then the IS curve shifts up to the right when net 
wealth increases. If the demand for money also depends positively on total net 
wealth, then the wealth effect will cause the LM function to shift to the left. So 
we can no longer analyse a pure fiscal policy as in Chapter 4 where we 
assumed the LM function remained unchanged and the IS curve only shifted 
outwards once, due to the initial increase in government expenditure. 2 As long 
as the government budget remains unbalanced, the IS and LM functions are 
shifting so the economy cannot be in long-run equilibrium. 

The inclusion of the government budget constraint and private-sector wealth 
effects makes the model dynamic- without any additional- changes in 

specification being necessary. Any change which unbalances the government 
budget makes the private sector’s behaviour depend on last period’s bond and 
money stocks as well as the current period’s stocks. This is because private- 
sector portfolios are absorbing the changes in financial asset stocks determined 
by equation 21.1. If we are modelling a closed stationary economy (such as the 
traditional ISLM model which assumes that current investment has no discer¬ 
nible impact on the stock of real capital), then long-run equilibrium can only be 
attained when the government budget is balanced. 3 



1 See Chapter 6 (p. 94) for a definition of net wealth. 

2 The traditional ISLM model therefore has no explicit wealth effects in the consump¬ 
tion or demand for money functions. This means that any increase in wealth must be 
entirely spent on bonds. The bond market has been eliminated by applying Walras’s 
law, so this asymmetrical wealth effect gets no explicit consideration. 

3 If the economy is in n on-s tationary equilibrium, either because real income is 
growing at a steady rate or there is a steady rate of inflation, then private-sector 
portfolios need to absorb extra assets to remain in equilibrium. A government budget 
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This chapter is concerned with analysing the effects on GNP of monetary 
and fiscal policy when the conditions required for long-run equilibrium are 
taken account of. To do this the government budget constraint and its effects 
on private-sector wealth must be included in the model. 

An examination of the literature reveals the absence of determinate and 
robust analytical results. The effects of fiscal and monetary policies on GNP 
are not generally determinate because they depend on the stability properties of 
the model (that is, on the conditions required for stable equilibrium). They are 
not robust because they are sensitive to changes in the specification of the 
determinants of aggregate demand and supply. All we can do in this chapter is 
examine the main policy issues which have been debated and outline some of 
the analytical results. It must be borne in mind that the conclusions reached 
about the effects of policy measures in any economic model are crucially 
dependent on the assumptions made. 

21.2 The main policy issues 

The government budget constraint draws attention to the fact that fiscal policy 
has financial implications because it will affect the size and composition of the 
stock of government liabilities which are held as assets by the private sector. 
Fiscal and monetary policy are closely related and need therefore to be 
examined together. Definitions of what constitutes pure fiscal policy and pure 
monetary policy vary. Fiscal policy involves an exogenous change in either 
government expenditure or tax revenues enacted by the appropriate authorities. 
An endogenous rise in tax revenues because national income has risen while 
tax rates are fixed does not constitute a change in fiscal policy. One way of 
defining a pure fiscal policy is that it should involve no change in the money 
supply (in a stationary economy). But the ensuing change in the stock of bonds 
will alter the proportion in which assets are held and so will have financial 
effects. A pure monetary policy involves only a change in the composition of 
the government’s liabilities with no exogenous change in government 
expenditure or tax rates. The money supply is increased (decreased) by open- 
market purchases (sales) of government bonds. Such action will initially change 
the ratios in w'hich money and bonds are held, as does a bond-financed fiscal 

policy change.-—----- -___ 

There are three main types of policy which we shall discuss in this chapter 
and we shall assume that before each policy change is initiated the government 
budget is in equilibrium: 

policy a A sustained increase in government expenditure, (7, financed by 
bond sales. The money stock remains unchanged. 


deficit can be consistent with steady-state equilibrium provided that the government’s 

-financing policiesdncrease the stock of-finaneial-assets at the same rate as-the-private 

sector’s demand for them grows. 
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policy b A sustained increase in G financed by issuing more money. The 
stock of bonds stays constant. 

policy c An increase in the money supply brought about by an open-market 
purchase of government bonds. Tax rates and G remain 
unchanged. 

In practice any particular policy measure can be some combination of all the 
above policies. A decrease in tax rates will have a similar impact to an increase 
in G. In Keynesian models a decrease in tax rates will initially have a smaller 
expansionary impact than an equivalent increase in G if some of the resulting 
increase in disposable income is saved. Therefore, tax-rate changes only differ 
from changes in G in the size of the impact or first-round multiplier. A decrease 
in G has the opposite effect to an increase in G. Decreases in G and tax rate 
changes will not be analysed any further in this chapter. 

By analysing policies A, B and C we can offer answers to some of the main 
controversial issues concerning the effects of macro policy. The issues selected 
for examination are as follows: 

1. What sort of impact does fiscal policy have on nominal national income? 

2. Is this impact greater when fiscal policy is financed by bonds or when 
financed by money? 

3. Do changes in the supply of money affect real and nominal national 
income in the short run and in the long run? 

4. Does the way the money supply is changed affect its impact on national 
income? 

Monetarists and Keynesians tend to give a different set of answers to these 
questions. One important reason for this is that the answers are deduced from 
manipulating theoretical models which are constructed on the basis of different 
assumptions. There are three important areas where model specifications differ. 
These are as follows: 

(a) The specification of the aggregate demand function, in particular the way 

—- wealth effects are included. - — -- 

(b) The specification of both short-run and long-run aggregate supply func¬ 
tions. 

(c) Whether the economy is closed or open and. if open, whether the 
exchange rate is fixed or flexible. Of the three models considered in this 
chapter, tw ? o are closed; the third, an open Keynesian model, assumes a 
fixed exchange rate. 

21.3 Policy analysis in a closed Keynesian economy 1 

A typical Keynesian model specifies consumption as a positive function of 
disposable income and wealth. Disposable income is defined as national 


1 A frequently cited analysis is that by Blinder and Solow [3], which the model pre¬ 
sented here follows closely. . 


income plus interest payments received by private-sector government bond¬ 
holders minus tax revenues (see equation 21.2 below), investment depends 
upon the interest rate, the level of national income and the existing stock of 
capital. The demand for money depends upon the interest rate, wealth and 
income. The only financial assets considered are money and government 
bonds. We now include the government budget constraint and distinguish 
between two kinds of government expenditure, that on interest payments to 
bond-holders, which equals B, and the rest, G 0 . G 0 is kept constant in nominal 
terms but B will vary from period to period as long as output is changing and 
budget deficits or surpluses occur and alter the number of outstanding bonds. 
To start with we make the Keynesian assumption that output is in perfectly 
elastic supply so we can set the price level at P ~ 1. The capital stock, K , is 
assumed constant and the economy is closed. ._ _ __ 


A Keynesian closed economy with perfectly elastic supply 


The model is set out below: 


>?«? CIO - i)(Y, + B.) - T„J + 

y n *) + Go 

IS function 

(21.2) 

M? = L{i„ Y„ IV,) = Mi = „,H 0 


LM function (21.3) 

G 0 + (I - i)B, ~ T 0 - tY, = B, - II, 

I + H t - H_y 

Government 

budget 

constraint 

(21.4) 

rf = v? (p = i) 


Aggregate 

supply 

(21.5) 


where 

Y D = aggregate demand 

— - - Y s — aggregate supply_._ _ 

M s — money supply 
m — bank multiplier 
H = high-powered money 

W = M s + Bfi + K — private-sector net wealth 

t =4ax rate (T 0 = exogenous tax revenues)- 

G 0 + B; — government expenditure 
T 0 + t(Y t + B t ) = tax revenues 

We have already established (p. 408) that the condition for long-run 
equilibrium in a stationary closed economy is that the government budget is 
balanced, that is 

G 0 + (1 - t)B t = T 0 + tY, (21.6) 

Long-run fiscal policy effects 

From the long-run equilibrium condition (21.6) one can derive the long-run 
change in output due to an exogenous change in G at constant tax rates. In this 
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Keynesian model the long-run multiplier with respect to G is larger than the 
multiplier derived in the traditional JSLM model of Chapter 4. The latter is the 
first-period multiplier in this model, given a one-period lag before wealth effects 
are Felt. The long-run multiplier is larger than the short-run one because for 
long-run equilibrium income has to rise until it reaches the level at which tax 
revenues will just match the higher level of government spending. Rearranging 
equation 21.6 gives 


G 0 -T 0 + (l-t)B t 


(21.6a) 


In this model income is determined by government policy only. 

The long-run government expenditure multiplier can be obtained by 
differentiating equation-2 lr6a with respectToC,; given that the model is in fact 
stable and so can return to equilibrium. The multiplier for an entirely bond- 
financed increase in G is 


dY 1 (1 -t) dB 

dG t t dG 


(21-7) 


The stock of bonds continues to rise so long as the budget deficit persists 
because we are assuming a purely bond-financed fiscal measure. As the bond 
stock increases, government expenditure continues to rise because of the 
additional interest payments that have to be made to bond-holders. Given that 
the private sector is willing to hold dBjdG more bonds in long-run equilibrium 
(that is. dB/dG > 0), then the G multiplier must be positive. 

The G multiplier for a completely money-financed deficit is 



dY 1 

dG B ^ Bo t 

since dB/dG — 0 by assumption. --—---- 

The all-money finance (Policy B) multiplier is smaller than the all-bonds 
finance (Policy A) multiplier because in the latter case' total government 
expenditure rises further due to the additional interest payments. In order to 
balance the budget, Policy A requires national income to attain a higher level in 
final equilibrium than Policy B. -- 


( 21 . 8 ) 


Long-run effect of monetary> policy 


Finally, let us consider the long-run impact of an open-market purchase of 
bonds, Policy C. Initially the stock of net wealth is unaffected; only its com¬ 
position has changed with the increase in the stock of money balances. In a 
Keynesian model without the government budget constraint the interest rate 
falls and aggregate demand rises. Once the budget constraint is included we 
need to take account of the consequent budget surplus. This occurs because 


government interest payments have fallen with the initial decline in the bond 
stock and tax revenues rise as output rises. The'budget surplus is financed try - 
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withdrawing bonds and/or money. Private-sector net wealth declines and 
aggregate demand and output start to fall. By how much output finally declines 
depends on how many bonds are withdrawn, as is shown by equation 21.6a. 
The lower the final stock of bonds, the smaller is government expenditure on 
interest payments, and consequently the lower the level of national income 
required to achieve budget balance. 

Short-run effects of fiscal policy 

So far we have only considered the long-run effects of the policy. The short-run 
effects are also important, particularly for politicians and policy-makers. Once 
we include the government budget constraint, the ISLM diagram can no longer 
produce unambiguous results (as it did in Chapter 4). While the government 
budget is unbalanced, wealth effects will shift the IS function and the LM func¬ 
tion. The extent of these shifts determines output, which in turn affects the 
government budget. Thus the IS and LM functions are no longer independent 
of each other. We shall continue to use a modified ISLM diagram as a 
heuristic device to show the possible qualitative effects of policy changes over a 
number of time periods. 1 

Consider first an increase in G financed only by bonds. At the initial level of 
output the government budget is balanced. The IS curve in Figure 21.1 shifts 
outwards from IS 0 to IS If we assume that the wealth effects of the 
additional bonds do not affect the private sector until the second and subse¬ 
quent time periods, then the first-period impact on output is to raise it from r 0 
to while the interest rate rises to i x . This is the same result as that obtained 
with the traditional ISLM model in Chapter 4. 

However, further changes now occur in the subsequent periods. The 
additional wealth increases consumption and so shifts the IS , curve further to 
the right. This exerts an expansionary influence. However, the increase in 



o yo ki Output 


Figure 21.1 A bond-financed increase in G: the unstable case 

1 More precise analysis requires a mathematical exposition such as that of Turnovskv 
(4j. ' : --:- : - 
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wealth also stimulates a demand for additional money balances. As wealth i 
increases the LM curve shifts to the left and this has a contractionary effect. So ■ - ;: 
long as the budget remains unbalanced wealth continues to change and the IS 
and LM curves to shift. Whether national income continues to increase fT_ 

towards its stable long-run value given by equation 21.6a depends on the IS -— 

curve shifting to a greater extent than the LM curve, ensuring that the — ; 

expansionary influence of wealth exceeds its contractionary impact. If this con¬ 
dition is not satisfied and the LM curve shifts further than the IS curve (as in 
Figure 21.1), the model becomes unstable. The private sector remains unwilling --- 
to hold the increasing stock of government bonds, the interest rate rises and 
aggregate demand falls along any given IS curve. As output falls revenues 
decline while interest payments on the ever-expanding stock of government 
bonds continue to escalate. The budget deficit persists and so equilibrium 
cannot be attained. A stable model requires that, following the increase in G, 
tax revenues increase at a faster rate than government expenditure on bond 
interest payments, so that the budget deficit is continually declining. 

An entirely money-financed increase in G will generally be stable: there is no 
increase in the stock of bonds and so no further increase in government spend¬ 
ing on interest payments. The net effect on the LM curve of an increase in 
wealth plus an increase in the money supply is to shift it to the right as well. 

Output therefore unambiguously increases. 

Summary 

The closed-economy Keynesian model, with a government budget constraint — 
and perfectly elastic aggregate supply, produces typically Keynesian answers 
to questions 1 to 4 on page 410, provided that the conditions for stability are 
satisfied. Fiscal policy does have an impact on real output, which in the long 
run is greater for bond finance (given a stable model) than for money finance. 

The way the money supply is changed does matter. If the money supply is - 

increased by a budget deficit it is expansionary, whereas if it is increased by 

open-market operations it is contractionary. The last result may seem-— 

intuitively unappealing but it stems from assuming that open-market purchases 

are accompanied by a subsequent fiscal contraction. 1 Conversely open market ’ .. 

sales of bonds increase output. 

This type of model produces strong Keynesian policy conclusions. Even if 
fhCre" is a danger that bond-financed government expenditure is unstable," 
instability can be avoided by using some proportion of money finance. It now' 
remains to be seen whether these results are modified if a different form of 
aggregate supply function is assumed. 

An upward-sloping Keynesian supply function 

We now allow prices to vary but assume that money wages do not adjust fully 
for changes in the price level. This is the Keynesian-neoclassical synthesis 

J -If we assumed that the government-changed taxes by the-ameunt its expenditure-en— 
interest payments falls, then the open-market purchase would not cause a contraction. -M 
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model of Chapter 6 with the addition of wealth effects and the government 
budget constraint. The aggregate supply of output will rise when the real wage 
rate falls. Keynesians (e.g. Blinder and Solow [3], Tobin and Buiter [5]) con¬ 
clude that the same type of policy analysis derived from fixed-price Keynesian 
models also.applies to variable-price Keynesian models. The major difference 
is that a fiscal stimulus now increases nominal income. Real output only rises if 
money wages do not adjust fully to the higher price level, so that real wages fall 
and the demand for labour increases. In addition, workers must be willing to 
supply labour in excess of the amount previously employed, even though the 
real wage rate has fallen. A fiscal expansion will increase nominal national 
income. Part of this increase in nominal income will be due to a rise in real 
income, provided that the Keynesian aggregate supply assumptions hold. 

Similar conclusions can be obtained from Keynesian models which 
incorporate a continuing rate of inflation which becomes constant in long-term 
equilibrium. The Phillips relation now provides the Keynesian aggregate supply 
function given that there is a long-run trade-off between inflation and 
unemployment because the rate of increase of money wages is never fully 
adjusted for the expected rate of inflation (i.e. 0 < a < 1). Consequently one 
can expect that in a Keynesian w'orld fiscal expansion will at first increase real 
output but that after a while prices and money w'ages rise and real output falls 
back towards its initial level. There will only be a long-run increase in real 
output if the real w r age rate is permanently below' what it would otherwise have 
been. 


21.4 New Cambridge: a Keynesian open-economy model 

The main purpose of the New Cambridge group of British economists (see 
Fetherston and Godley [6 j) is to show' that Keynesian results can be obtained 
in an open-economy model in which the constraint imposed by the requirement 
of asset portfolio equilibrium is taken account of. The aim is to refute the 
deduction of the monetary approach to the balance of payments (see 
Chapter 11). This deduction is that policies which cause bof imbalances can 
only have temporary effects on real output because they alter the domestic 
money supply and so cause continuing portfolio adjustment until the bof 
becomes zero. The New Cambridge economists argue that a non-zero BOF is 
consistent with long-run equilibrium because the monetary impact of bof 
imbalances can be sterilised by running a government budget deficit or surplus 
of the required amount. 1 This argument is explained below. 

In an open economy the government can finance its budget deficit or surplus 
by selling its bonds to domestic residents, AJB D , or to foreigners, A B F , or by 
expanding the domestic credit part, DC , of high-powered money. The govern¬ 
ment budget constraint now becomes 

G - T = AB d + AB F + ADC (21.9) 


1 This argument was also advanced by a non-Cambridge economist, Currie [7], 
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The national income accounting identity in an open economy was derived in 
Chapter 7 (p. 109) and is 


Y - (C + I + G) = X - F (21.10) 

where X = exports, and F ~ imports, measured in domestic currency values. 

By including tax revenues, T, we can rewrite 21.10 as 

{(Y - T) — (C + E)\ - (G - T) = X - F (21.11) 

Now the term in brace brackets in equation 21.11 is private-sector disposable 

income minus private-sector expenditure and is identical to the private sector’s 
net acquisition of financial assets. A unique feature of the New Cambridge 
model is its private expenditure function. It is assumed that the private sector’s 
desired stock of financial assets is a fixed proportion of its disposable income. 
Thus the net acquisition of financial assets by the private .sector will only 
remain positive over an extended time period if disposable income is growing. 
If the economy is in stationary long-run equilibrium, then A (Y— T) — 0, and so 

(Y - T) ~~ (C + I) = 0 (21.12) 

In addition, it is assumed that if output changes, the induced asset stock adjust¬ 
ment is quite rapid and is completed within a year. Thus if income rises from 
one stationary equilibrium to another, the private sector’s net acquisition of 
assets is positive over the year, but by the end of the year a new desired level of 
financial asset stocks is attained so that equation 21.12 holds once more. When 
private-sector net financial asset acquisition is zero then from 21.12 and 21.11 
we get that in equilibrium 

-(G - T) = (X - F) (21.13) 

Hence a government budget deficit (surplus) must be matched by an equal¬ 
sized current-account deficit (surplus) on the balance of payments. This result 
follows from the New Cambridge expenditure function. An appreciation of this 
point enables one to understand why the New Cambridge model specifies the 

private-sector expenditure function in the way that it does. _ 

In long-run "equilibrium the domestic private sector’s asset holdings are con¬ 
stant, given a stationary economy. The New Cambridge economists argue that 
private-sector portfolio balance, which requires constant bond and money 
holdings, can be made consistent with imbalances on the government budget 

.and_on. the._balan.ce...of payments. Given that domestic residents’- holdings of- 

bonds must be constant for long-run portfolio balance (that is, AB D = 0) then 
the government’s budget constraint becomes 

G — T = AB F + A DC (21 ]4) 


Long run portfolio balance also requires that the money stock is constant. 
However, a non-zero bof means that the foreign exchange component, FR, of 
high-powered money is changing since bof = A FR (see Chapters 9 and 10, pp. 
1 6 °, 164). Given that the private sector is not changing its*net asset position 
then the bof must equal the current account plus the net change in the stock of 
domestic government bonds held by foreigners, A B F . Therefore, we have 
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Substituting A B F = A FR - (X - F) from 21.15 into equation 21,14 we get 
G - T = AFR - (X - F) + ADC (21.16) 

Substituting G—T = —(X-F) from equation 21.13 into 21.16 we get 
AFR = -ADC 

Therefore since AH = AFR + A DC, AH must be zero. Thus high-powered 
money as well as domestic bond holdings remain unchanged while the govern¬ 
ment budget and bof are both non-zero. 

In the new Cambridge model a current-account deficit is prevented from 
reducing the money stock by the authorities selling government bonds to 
foreigners and by sterilising the remaining bof deficit by increasing the 
domestic credit component of high-powered money to offset the decline in 
foreign exchange reserves. The other side of the operation is that the govern¬ 
ment budget deficit, which equals the current-account deficit, is financed by 
selling government bonds to foreigners and by domestic credit expansion. 
Similarly a current-account surplus is offset by a government budget surplus. 
The latter’s financing requirements prevent the current-account surplus from 
expanding the domestic money supply. 

Because the model reconciles a non-zero current-account and government 
budget imbalance with asset portfolio equilibrium in the private sector, then 
equation 21.13 becomes a long-run equilibrium condition from which the level 
of real aggregate demand is derived. Since T= T 0 + ty and F —f\\ while G and 
X are exogenous given a fixed exchange rate we get from 21.13 that aggregate 
demand is 1 


X+G-T o 
l +/ 


(21.17) 


The supply side of the new Cambridge model is completely Keynesian. The 
aggregate supply function is perfectly elastic below full employment; the price 
level is determined by costs, in particular money wages, and is invariant with 
respect to changes in demand; the law of one price does not hold and import 
prices are determined by the UK price level and import tariffs. Therefore, 
supply of output is completely demand-determined up to full employment and 
is given by equation 21.17. Differentiating 21.17 with respect to G, t and/we 
get 

dy 1 

— -- >0 

dG t+f 

dy dy (X + G-Tq) 

-- ^<0 

dt df 0 t+f.) 

Although fiscal policy is effective in raising output in the short to medium term, 
it is not greatly favoured by New Cambridge economists because of its effects 

1 This result and the portfolio balance open-economy model were first derived by 
McKinnon (seeT&i ). — - _ _ — v::v: ——- - 
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on the current account. Starting from budget balance, an expansionary fiscal 
policy will cause a budget deficit which is reflected in an equal current-account 
deficit. If this continues for any length of time and foreigners are unwilling to 
buy unlimited amounts of government debt, then foreign exchange reserves 
become exhausted. A balance-of-payments crisis ensues and either the fiscal 
policy must be reversed or the exchange rate devalued. This is the familiar 
stop-go scenario that has plagued British economic policy and explains why 
New Cambridge economists advocate import controls. In their model ‘import 
controls’ are in effect an exogenous decrease in the marginal propensity to 
import without any retaliation from abroad which would reduce exports (see 
Blinder [9]). Because of their assumption that prices are unaffected by demand, 
the UK price level does not rise when ‘import controls’ are imposed. These 
assum ption s, together w ith a Keynesian perfectly elastic supply function, are 
required to ensure that a policy of ‘import controls’ increases real output. The 
advantage of this policy over a fiscal expansion is that the current account 
improves. The government can run a budget surplus which sterilises the 
monetary impact of the current-account surplus. Given that the stock of 
domestic government bonds remains constant, so that AB D = AB F = 0, then 
from equations 21.13, 21.14 and 21.15 we get 

-{G - T) = -&DC = X - F = bof = A FR (21.18) 

Since -ADC = A FR, then A H = 0. Unlike the current-account deficit situation 
foreign exchange reserves for a small economy can rise indefinitely and so 
there is no monetary constraint to eventually force an adjustment of policy as 
in the fiscal expansion case. This is why import controls are presented as a 
solution to Britain’s economic predicament. 

The success of import controls is crucially dependent on New Cambridge’s 
supply-side assumptions, the lack of foreign retaliation against exports and 
their denial of the law of one price. As we have seen in Chapters 11 (pp. 
192-199) and 17 (pp. 327, 334), in an otherwise Keynesian model in which the 
law of one price holds policies which raise effective demand without lowering 
the real wage rate cannot increase the supply of output. 


21.5 Monetarist policy analysis in a closed economy 


Monetarists do not all speak with one voice: there are differences of emphasis 
and specification in monetarist models. However, monetarism is usually 
associated with the following views: 

1. Fiscal policy is largely ineffective. Some monetarists accept that short-run 
real output responses occur but that these are later reversed and all the 
adjustment is absorbed by changes in the price level. Others deny that 
fiscal policy has any influence on output or prices. 

2. Changes in the money supply have a strong impact on nominal income. To 
quote Friedman ([10] p. 217): T regard the description of our position as 

— “money is all that matters for changes-in income and for short- 

run changes in real income” as an exaggeration but one that gives the right 
flavour of our conclusions.’ 


3. Too little is known about how the economy responds to discretionary 
policy measures to presume that they are more likely to be stabilising than 
destabilising. Instead the government should adopt constant policy rules, 
the budget should be balanced and money should grow at a constant rate, 
preferably one consistent with a stable price level. 

One aspect of the monetarist critique of Keynesian policy conclusions has been 
the argument that government bonds are not net wealth (see Barro [11]). 1 If 
the stock of government bonds increases, the private sector takes account of 
the increased future tax payments required to pay the interest on the extra 
bonds and to redeem them. Private-sector liabilities therefore rise in line with 
the increased stock of government bonds so that there is a zero impact on net 
wealth. It has also been argued that increased government expenditure financed 
by bonds- has no impact at all on aggregate demand. The current generation 
just increases its saving by the amount of G in order to leave larger bequests to 
future generations who have to pay the higher taxes required to meet the 
interest payments on the additional government bonds. The extra saving occurs 
because the current generation wants to leave its descendants with a given 
stock of net wealth. If future tax payments rise, then future generations need an 
equivalently higher stock of net wealth. Thus tax-financed and bond-financed 
government expenditure are equivalent: both have zero impact on aggregate 
demand. 

However, the assumptions required for the above result appear unrealistic to 
many and the monetarist critique of Keynesian policy conclusions has not 
accorded particular importance to the assumption of a zero net wealth impact 
from government bonds. 

A considerable number of monetarist models have been based on the ISLM 
framework (e.g. Friedman [ 10]). Another type of monetarist model which 
rejects the ISLM model has been developed by Brunner and Meltzer [12]. We 
shall now examine this model because it yields policy conclusions which differ 
significantly from Keynesian ones, while still taking into account the adjust¬ 
ment in asset stocks— — — ______ _ 

The Brunner—Meltzer critique of ISLM 

Brunner and Meltzer's main quarrel with the ISLM model is that it has a very 
restricted range of assets, money and bonds, the latter market Being eliminated 
by Walras’s law. It contains no mechanism by which agents can shift their 
portfolios directly from money and bonds into real capital. They can only 
move between money and bonds. Such activity changes the one interest rate in 
the model and this is the only transmission mechanism from changes in the 
stock of financial assets to changes in the real capital stock. Brunner and 
Meltzer introduce a wider range of assets. In particular they include equities. 2 

1 Keynesians have also used this argument - in order to demote the Pigou effect! (see 

Chapter 6, p, 94.)___ 

2 They also include financial intermediation. Banks take up earning assets and issue 
loans which form part of the money supply. To simplify we ignore the banking sector 
since its exclusion does not make any qualitative changes to the conclusions. 
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This means that individuals can shift directly from money or bonds into claims 
on real capital. 

A further difference is that Brunner and Meltzer concentrate on stock 
adjustment rather than flow adjustment as in the ISLM model. The demand 
for each asset depends positively on its own rate of return and total net wealth 
and negatively on the rates of return on other assets. If equilibrium is disturbed 
by a change in the stock of one of the assets, then portfolio adjustments occur 
which change asset prices and rates of return. These in turn affect the level and 
composition of aggregate demand. For instance, if the government increases 
the stock of money, it sets off a sequence of portfolio adjustments. Given that 
money, bonds and equity are imperfect substitutes, an increase in the stock of 
money causes shifts into bonds and equity. The price of equity, which is the 
price that needs toJ?e paid for a claim to a unit of existing real capitalj rises. 
The stock market price of existing capital is now higher than the supply price 
of new' capital goods. While the demand price of capital exceeds its supply 
price firms undertake net investment. This net investment reduces the demand 
price of capital and raises its supply price, and once the two are equal net 
investment ceases. This analysis is basically the same as that w'hich uses 
Tobin’s q to analyse investment demand (see Chapter 13, pp. 239-40). 
Brunner and Meltzer see the stock-adjustment formulation and the inclusion of 
a greater number of financial assets as important specifications. They provide 
many more channels to the transmission mechanism by which the financial and 
real sectors interact than is allowed in the ISLM model and in Keynesian 
econometric models. 

A further important difference is their specification of the aggregate supply 
function. In the short run money wages are fixed and output rises with 
increases in the price level. In the long run money wages adjust to price 
changes, causing the short-run aggregate supply function to shift. 

Having discarded the ISLM model, Brunner and Meltzer illustrate their 
mathematical model by means of the usual aggregate demand and supply func¬ 
tions in the P-y plane (using logs of y and P). Aggregate de ma nd consists of 
government expenditure (in real terms) and private-sector demand, which 
depends on the various interest rates, the price level and wealth. The model also 
includes the government budget constraint. The government budget is balanced 
along line BB in Figure 21.2. As tax revenues rise with nominal income a lower 
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level of real income combined with some higher price level will maintain budget 
balance. To the right of BB there is a budget surplus and to the left a deficit. As 
government expenditure changes because interest payments vary according to 
the outstanding stock of government bonds, the BB line wall be shifting as 
income changes and causes budget imbalance. 

Fiscal policy in the Brunner-Meltzer model 

We start from an initial steady-state equilibrium at point E in Figure 21.3. An 
increase in government expenditure, financed by some constant proportion of 
bonds to money expenditure, shifts AD 0 up to the right to AD j. The budget is 
now' in deficit, so the BB line also shifts up to the right to B^B x . There is a short- 
run -equilibrium—at- some point -such as where aggregate demand is 
temporarily equal to aggregate supply. 

Note that we have assumed that BB initially shifts further to the right than 
the AD curve. Point F is only a short-run equilibrium point because the govern¬ 
ment budget is in deficit. This ensures that there are further w'ealth effects 
which cause AD to continue shifting upwards. Once the budget is balanced 
some point such as G is attained. This is designated an intermediate equilibrium 
since money wages have not yet changed. The analysis so far accords perfectly 
with that of the Keynesians. The higher the proportion of bond finance, the 
further BB moves up (because of larger interest payments). Instability could 
occur if the proportion of bond finance is large. Figure 21.3 assumes that the 
restrictions necessary to guarantee stability hold. 

Keynesian analysis typically ends at this point and the intermediate 
equilibrium is regarded as a permanent one. In this model, however, after a 
while money wages start to adjust for price-level increases. The fall in the real 
w ? age that produced the increase in output is then reversed and the short-run 
aggregate supply function shifts up to the left. As this happens real output 
starts to fall back from its intermediate level of y 2 . Brunner and Meltzer reach 
the conclusion that in the long run real output will fall below its original level of 
y 0 . This is because the rise in interest rates (or fall in asset prices) due to bond 



Figure 21.3 The intermediate-run effects of fiscal policy in the Brunner-Meltzer 

model 
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financing reduces (or crowds out) the real capital stock private-sector agents 
would have otherwise wanted to hold. 1 

Monetary> policy in the Brunner-Meltzer model 


It is now assumed that the monetary base is increased by open market opera¬ 
tions. Government expenditure, excluding interest payments, and tax rates 
remain unchanged so the BB schedule does not shift until nominal income 
starts to change. The expansionary monetary policy shifts the AD 0 schedule 
upwards in Figure 21.4 from an initial long-run equilibrium position at points. 

A short-run equilibrium occurs at point J. The price level rises from P 0 to P 1 
and real output from y 0 tojj. Since nominal income has risen and government 
interest payments have fallen the budget moves into surplus. The BB line shifts— 
to the left. The larger the proportion of the budget surplus financed by with¬ 
drawing bonds, the further to the left BB shifts. An intermediate equilibrium is 
attained at point K, Prices and real output have fallen to P N and y N 
respectively. The intermediate-run conclusions correspond to those of Keynes¬ 
ian models, except that in fixed-price models only real output can fall. 

However, as with fiscal policy, the long-run conclusions of this model differ 
from typically Keynesian ones, because money wages adjust to price changes. 

In this instance, since the price level has fallen, money wages fall and the AS 
schedule would shift down to the right. The reduction in the stock of bonds 
would then raise asset prices and lower rates of return. Consequently the 
capital stock is increased. In long-run equilibrium output per unit of labour has 
risen and the price level has fallen. 



FIGURE 21.4 The intermediate-run effects of monetary policy in the Brunner- 

Meltzer model 


1 There is an implicit assumption here that the government does not invest in real 
capital to the extent or as productively as the private s ector did before the in crease in G 
occurred. 
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Conclusions from the Brunner-Meltzer model 

A comparison of this model with the Keynesian one reveals that different 
specifications of aggregate demand relationships do not lead to diametrically 
opposite policy conclusions. This only happens when Keynesian assumptions 
about aggregate supply responses are replaced by (neo-)classieal ones. - 

Thus the supply-side assumptions are the really crucial ones. However, the 
Brunner-Meltzer model does show that, independently of any particular 
supply-side assumptions, the ISLM conditions for determining the relative 
effectiveness of fiscal and monetary policies (which were derived in Chapter 4, 
pp. 49-57) no longer hold. Because the IS and LM curves are interdependent 
and shift around together nothing can be predicted about the impact of policy 
measures from the respective slopes of the IS and LM functions alone, except 
in the ve ry s hort run. 

Furthermore, the impact of changes in the stock of government liabilities 
does not depend on government bonds being net wealth since the relative 
demands for different assets will vary with the proportions in which the assets 
are supplied. Thus the issue of whether or not government bonds are net wealth 
does not seem to be a crucial one. 


21.6 Conclusions 

This chapter has examined the policy conclusions reached by Keynesian and 
monetarist closed-economy models which are long run in the sense that they 
take account of the government budget constraint and the impact of its effect 
on private-sector wealth. We are now in a position to summarise the answers 
given to the four questions posed on page 410: 

1. An increase in government expenditure increases aggregate demand in 
Keynesian models and in most monetarist ones, given that the parameters 
have values that make the models stable. Provided that there is a 
Keynesian-type aggregate supply function nominal national output will 
rise. If the supply function is upward-sloping, part of this rise will be taken 
up by an increase in the price level and commensurately less by an 
increase in real output. A neoclassical short-run supply function results in 

-no long-run change in-real-output, only a rise in the-price level. In the long 

run output can even fall because of the decline in the stock of capital. 

2. Given stability, an increase in G financed by bonds has a more 
expansionary effect on aggregate demand than if financed by money, once 
we allow for the impact of government interest payments. In Keynesian 
models this translates into an increase in aggregate supply, whereas in a 
Brunner-Meltzer model real output eventually falls. In both Keynesian 
and monetarist models the danger of instability becomes greater as the 
proportion of the government budget deficit financed by bonds increases. 

3. In both Keynesian and monetarist models which take account of the com¬ 
position of asset portfolios, changes in the supply of money have non- 

" neutral effects on real income in the long run as well as in the short run. 
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However, in a Keynesian model open-market purchases of bonds 
ultimately reduce real output (or leave it unchanged) whereas they increase 
real output in a Brunner-Meltzer model. 1 
4. In Keynesian models the way the money supply is changed is important. If 

.the money supplyJs increased in order to finance government spending, 2 

then it is expansionary. In contrast open-market purchases are con¬ 
tractionary because the resulting budget surplus reduces private-sector 
wealth. In a Brunner-Meltzer model an increase in the stock of money is 
expansionary whether it is due to open-market operations or helicopter 
drops, whereas if accompanied by increased government expenditure on 
goods and services it can be contractionary. 

In a small open economy the effectiveness of fiscal and monetary policy, even 
in a Keynesian model, is further circumscribed by repercussions from the 
resulting bof imbalances. (Policy analysis for a small open economy with 
capital flows was discussed in Chapters 10 and 11, as well as in section 21.4 of 
this chapter.) In a fully Keynesian fixed exchange-rate model expansionary 
fiscal policy can only permanently increase real output if the monetary effects 
of the induced bof deficit can be sterilised. Given that foreign exchange 
reserves and foreign willingness to accumulate domestic country debt are both 
limited, the contractionary monetary effects of current-account deficits cannot 
be prevented indefinitely. Therefore, the expansionary fiscal policy has to be 
reversed or the exchange rate allowed to depreciate. 

To expand real output, depreciation of the exchange rate must lower 
domestic prices in terms of foreign currency relative to foreign prices and thus 
increase effective demand for domestic output. However, if real wage 
resistance pushes up money wages, the relative price improvement is lost. 
Hence many British Keynesians, in particular the New Cambridge group, now 
regard devaluation as only having temporary real effects. 

This chapter has discussed models in which the long-run equilibrium require¬ 
ment of private sector portfolio balance enters as a constraint. In a closed 
economy or an open economy wit h a freely fl oat in g e xchange rate the portfolio 
balance requirement does not alter the earlier conclusion that the crucial factor 
which enables monetary and fiscal policies to have permanent real effects is the 


_ 1 The theoretical debate concerning the neutrality of money, is a complex one an d has 

not yielded unambiguous results. The analysis in Chapter 21 has been conducted in 
terms of comparative-static models. The analysis of monetary change in a dynamic 
model is somewhat different. In such models long-run equilibrium is consistent with a 
constant rate of inflation and a steady rate of growth of the money supply. A standard 
analysis of the effect of an increase in the rate of growth of the money supply is that a 
new long-run equilibrium is established with a higher actual and expected rate of infla¬ 
tion. The nominal rate of interest therefore rises. Given that money balances bear a 
zero rate of interest, the demand for real money balances falls because wealth-holders 
shift into real assets. The real rate of interest declines, investment is stimulated, so 
raising real output per unit of capital stock. Thus an increase in the rate of growth of 

.the money supply has real effec ts a nd is not neutral. (See Fischer and Barro [13] for a 

discussion.) — . - y- - - —•— _ __ 

2 Money dropped from helicopters, which can be regarded as random government 
spending, is expansionary because private-sector wealth is increased. 
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| presence of a Keynesian-type aggregate supply function. In addition, a fixed 

1 exchange-rate open economy requires that the resulting current-account 

l imbalance be offset by capital-account transactions and sterilisation of any 

\ residual bof imbalance. 

1 
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22 The Theory of Economic 
Policy 
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1 

I 



Keynesian analysis leads to the conclusion that aggregate demand- 
management policies can and should be used to improve the economic perfor¬ 
mance of capitalist-type economies. Keynesians recommend activist fiscal and 
monetary policies. An activist macroeconomic policy involves setting 
monetary and fiscal variables in each time period at the values which are 
thought necessary to achieve the government’s objectives. A basic premise of 
Keynesian economics is that the private sector is inherently unstable. It is 
subject to frequent and quantitatively important disturbances in the com¬ 
ponents of aggregate demand. Left to itself the private sector will allow real 
national output and unemployment to deviate from the market-clearing 
equilibrium levels which would have obtained in the absence of such distur¬ 
bances. It is the task of counter-cyclical or stabilisation policies to offset these 
private-sector disturbances and so keep real output closer to its market¬ 
clearingequilibrium time..path*.____ _ 

Activist stabilisation policy can take two forms: it can either be 
discretionary or determined by some feedback rule which relates policy to 
current and lagged output. Discretionary policy involves the government or 
other authorities, such as the central bank, deciding in each period what the 
appropriate policy response should be given current circumstances. A feedback 
policy rule would establish some fixed formula for deciding what values the 
policy variables should take and this formula would remain unchanged over a 
considerable time span. An example of such a policy rule is one which states 
that the money supply is expanded at a rate equal to some fixed proportion, X, 
of the deviation of current and lagged output from its market-clearing 
equilibrium level. In contrast a discretionary policy involves the authorities 
being able continually to vary their choice of X and other policy parameters. 
Since both discretionary policy and feedback policy rules are set in relation to 
the size of the deviations in output from its equilibrium time path we shall 
subsume both discretionary-and feedback policy rules under activist policy. 

In practice, feedback" policy rules have been limited to the operation of 
automatic stabilisers. These are changes in government spending and taxation 
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which occur automatically as national income changes and which act in a 
stabilising manner. For instance, government spending on unemployment rises 
in a depression while its tax revenues fall. Governments have shown little 
inclination to adopt formal fixed feedback rules which w'ould limit their discre¬ 
tion.'.“ ” .. 

The broad objectives of Keynesian macroeconomic policy are not in dispute. 
These objectives are full employment (defined here as the existence of a fully 
cleared labour market), a stable price level, the absence of significant deviations 
of output from its equilibrium time path, a satisfactory rate of economic 
growth, an equitable distribution of income, and balance-of-payments 
equilibrium. The last-named objective is not desired for itself, since running a 
balance-of-payments deficit allows a country to enjoy a higher standard of 
..- living by consuming a larger volume of goods and services than it would if the 
balance of payments were in equilibrium. As deficits cannot be financed 
indefinitely, balance-of-payments equilibrium has to be sought and its require¬ 
ment sets a constraint upon the other objectives. The other objectives, apart 
from an equitable income distribution, are not desired directly for themselves 
but for the benefits they bring in terms of living standards, The quantification 
of these objectives is not usually precise and will vary from country to country 
and from one period of time to another. 

Differences of opinion do, however, exist in the priorities accorded to 
different objectives. There is an even greater divergence of views regarding the 
means by which such objectives can be achieved. Keynesian activist policy has 
come under increasing attack from the monetarist/(neo-)classical school, which 
regards the private sector as inherently stable. They do not deny that random 
disturbances occur in the private sector but they do not think that these are 
either large or further amplified by quantity adjustment. Aggregate supply 
shocks are seen to be equally significant as the aggregate demand shocks 
emphasised by Keynesians. The private sector adjusts via relative price 
changes to such disturbances quite adequately so active stabilisation policy is 

not required. Furthermore,.it may. if implemented, increase rather than 

diminish fluctuations in output and employment. The best macroeconomic 
policy is therefore a passive one in which a constant rule is followed. Under 
such a rule the money supply would grow at a constant rate and the govern¬ 
ment budget would remain in balance (unless the target growth in the money 

"supplyinvolvedTunning-a-deficit).-- Pi - 

The rest of this chapter is concerned with outlining the economic theory 
which underlies the cases for and against activist monetary and Fiscal policies 
that aim to stabilise national income. 


22.1 The traditional Keynesian case for activist policy 
Target and instrumental variables 

Keynesian policy analysis starts by defining target variables as those variables 
for which the government seeks desirable values. The targets are set with a 
view to maximising social welfare. Policy-makers are represented as an elite, 
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Sit or ‘»r h ° Kv ause ey . act in aCCOrd With '"'ell-defined criteria of social 
trtw P , 6 PUb ,C mterest can dele ™inc unique values for the target 
funrttolttaedS akerS are therefor , e re P resen ted as possessing an objective 
mttSh , at f max,mis,n ® soclal «' eIf are. The arguments in the policy- 
“ l 7 ° bj ‘T f ™ ct >° n are the deviations of the actual values of the target 
variables from the desired (or ‘socially optimal’) values. The smaller the devia¬ 
tions, the greater is policy-makers’ utility. To illustrate this let us assume that 
there are just two target variables, y , and y 2 which are set for one period only 
and the policy-makers objective function is P y 

^ ~ ~ Pit* ) ! 2 1 (22.1) 

where >’*, y* are the desired values of the target variables 

nf !L°f rder *° aCM M 6 thC d€Sired V3,UeS ° f the tar § et variables the determinants 
are Var . !ab !f masl take on appropriate yaluescInstrumentaTvariables 

nhWF vanab]es that the government can manipulate to achieve its economic 
jectives. Instrumental variables are necessarily exogenous variables as the 

fariabiSTn Thf determine their va!ues independently of the other 

enables in the system. For instance, tax rates are instrumental variables 

whereas tax revenues are not since their value is determined not only by the tax 
rates set by me government but also by the level of national income. Similarly 
lgh-powered money is, m principle, an instrumental variable, whereas the 
money supply is not. The quantity of money depends not only on the volume of 
high-powered money but also on the volume of bank lending which is not 
directly under government control. The money supply is therefore regarded as 

var!pw rmedia ! e n ar8et ' In r 0rder t0 estimate the levels at which the instrumental 
jmables must be set, policy-makers need to know the model of the economy 

hose structure relates the endogenous variables to the exogenous variables*^ 
some of which are amenable to government control. We assume that in our 
wo-target model there are two exogenous variables, z, and z 2 , both of which 

the government can control. Both target variables are related to both 
exogenous variables. 

The general form of the structural equations of this model is- 

J 7 i = a n z , + a i2 z 2 + b } y 2 J - - -- 

T2 = a 2\ z \ + O 22 Z 2 + ^2>'l J (22.2) 

d'The^TandT ° f ^ m ° dCl ° btained by ex P ressi ”S each as a function. 

y 1 = a n z i + a i2 z 2) 

>’ 2 = a 2J Z| + a 22 z 2 j (22.3) 

dCPend °" the Struc,ura! Parameters a,, and b,. In matrix 

>' = AZ (22.3a) 

ITphll-’ Sett r g f T aI . *° itS tarEet value ’ T*’ and inverting matrix A we 
f" 0 , He values of the instruniemal variables, z,, z 2 , which will achieve 
Ft -..^7 and y 7 = -y*. Therefore-=-=_^. . 

W = ^-Vl (22.4J 


The Theory of Economic Policy 


429 


Stabilisation policy thus requires that policy-makers: (a) can determine unique 
and feasible targets, (b) have a reasonable knowledge of the values of the ele¬ 
ments in matrix A which relate the instruments to the targets, and (c) can 
control the instrumental variables. A further important point to note is that 
since the economy is made up of interdependent behavioural relationships one 
cannot in general set one instrumental variable to determine one target. The 
whole set of target and instrumental variables has to be looked at as a whole. In 
our simple model z x and z 2 are each determined by both y* x and y* 2 and the 
structural parameters. This application of simultaneous equations was used by 
Tinbergen [ 1 j, one of the founding-fathers of Keynesian policy theory, to show 
that the government must in general have as many instruments as it has 
independent target variables. For example, if the exogenous variable z 2 in our 
model cannot be influenced by the government, then it is left with only one 
instrument z, to determine two targets, y* and y* 2 . Target requires.-. 



(22.4a) 


while target yf requires 




Ot 7 j 


(22.4b) 


Only in exceptional circumstances will the values of z j in 22.4a and 22.4b 
coincide. 

A general extension of the Tinbergen rule is that if the government has n 
independent targets, it must then have at least n effective instrumental variables 
if it is to achieve all its targets. If the government has less than n independent 
instruments, then some or all of the policy targets will be inconsistent. There 
have been two approaches to resolving this problem. One is to increase the 
number of instruments. Flexible exchange rates and incomes policies have been 
recommended as additional instruments to monetary and Fiscal policy. The 
other solution, developed mainly by Theil 12], is to make the trade-off between 
target variables explicit. . .~ -- . — - 

Since all the target variables in the policy-makers’ utility function (equation 
22.1) cannot be set at independently determined desired levels the problem now 
becomes one-of -maximising the policy-makers’ utility function subject to the 
constraints imposed by the economic system. These constraints are determined 
by the model of the economy, given by equations such as 22.2 or 22.3. The 
solution to this problem then consists of the desired values for all the target 
variables which, given the particular trade-off between targets selected, 
maximise social welfare. A popular illustration of this approach to policy plan¬ 
ning used to be the Phillips curve. By assuming a stable downward-sloping 
Phillips curve, as in Figure z2.1, one obtains the trade-off between inflation and 
unemployment determined within the economic system. The Phillips curve con¬ 
strains policy-makers’ choice of target inflation and unemployment rates. The 
social welfare function is assumed to be defined over various combinations of 
inflation and unemployment:"In Figure 22.1 it is assumed that the social 
welfare function can be represented by a family of indifference curves, SW 0 to 
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SW 2 . Since both inflation and unemployment give disutility, social welfare 
along indifference curve SOFT is higher than that along SW x . The trade-off 
between inflation and unemployment which maximises social welfare occurs at 
point A; at which the Phillips curve is tangential to the social indifference curve 
SW \. One should note that this analysis is crucially dependent on the assump¬ 
tion that there are reasonably well-known, stable economic relationships (for 
example, a stable Phillips curve) and that policy-makers can define a social 
welfare function. However, since the mid-1960s the Phillips curve has exhibited 
marked instability (see Chapter 18, pp. 342-6). 


Optimal control theory 

One branch of Keynesian policy planning theory has applied systems analysis 
techniques developed in engineering. A model of the economy is a system since 
it specifies how all the different variables interact and feed back on one 
another. The design problem is to find ways of exploiting the feedback 
mechanisms sci that th e system behaves in a desir a bl e way. A centra l-heating 
thermostat uses such a feedback mechanism. When the temperature drops 
below a given level, the pump is automatically switched on. When the 
temperature subsequently rises above a certain point, the pump is switched off. 
The optimal control is one which keeps the temperature continuously as close 
as possible to the desired level. Optimal control theory has been carried over to 
economic policy planning and to the derivation of feedback policy rules. When 
output falls below its target level, the divergence can be corrected by, say, 
increasing government expenditure by an amount determined by the size of the 
output divergence. The derivation of an optimal Feedback policy rule can be 
illustrated by the following simple Keynesian model: 

y, = d, = b 0 + b ; V/-i + b 2 M, + e, (22.5) 
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where 

y, = real national output 
d l = real aggregate demand 
Mi — the money supply 

e, = an independent random disturbance term with constant variance a 2 
and zero mean 


The Keynesian nature of the model is revealed by the specification that 
aggregate supply adjusts to equal aggregate demand. The latter varies with 
lagged income (it can be thought of as a standard consumption function) and 
with the money supply. The objective of the policy authorities is to stabilise 
output. This is achieved by minimising the variance of y t around some desired 
level, v*. To accomplish this the authority needs to set M t at an appropriate 
level according to some feedback rule. The general form of the feedback rule is 


M t = X Q + ( 22 . 6 ) 

The problem is to find values of A, 0 and A,] which minimise the variance of r r 
To find these we first substitute 22.6 into 22.5 to get 


V/ = (b 0 + b 2 X 0 ) + (b x + b 1 l l )y,_ ] + e, (22.7) 

In the steady state y = y, = yy,, and E{ e,) equals zero, by assumption. Replac¬ 
ing y f and y r _j by y* in equation 22.7 we get the steady-state solution for y*: 

y* = (b 0 + b 2 X 0 )/{\ - (b | y b 2 ^i)} (22.8) 


From equation 22.7 one can see that the variance of v r depends on the variance 
of y,_, and random term e r (The constant term b 0 + b 2 X 0 wall not vary.) 
The variance of y, around its expected or target value, y*, is 

var y — (b ] + bfk j) 2 var y + o 2 (22.9) 


Therefore 


vary 


1 ~(b l + b 2 x l y 


(22.9 a) 


To minimise the variance of y the denominator in equation 22.9a must be set at 
1.0. So the optimal feedback rule is given by 

. b x + b 2 X l — 0~ - 

Thus the optimal value of A,! is 
A,j — ~b x /b 2 

By substituting this expression for A., into equation 22.8 we can calculate the 
optimal setting for A. 0 : 

y* = + b 2 X 0 

Therefore 

O* • • ( 22 . 10 ) 
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The optimal feedback rule for money is therefore 

Mi = O’* ~ b(y)/b 2 — {b[/b 2 )y,-.\ (22.11) 

If we substitute equation 22.Il into equation 22.5 we get 

r. =' b Q + b,y. , + (y* - b 0 ) - b ,y, + e, 

>',=>'* + £, (22.12) 

The gap between output and its target value, y*, is the contemporaneous dis¬ 
turbance, e r This is an irreducible minimum divergence which cannot be made 
any smaller by government policy. Any other feedback rule will create a 
greater divergence of v, from y* and so would be sub-optimal. In the example 
used a constant money supply growth rate rule would be inferior to an optimal 
feedback rule___________ 


22.2 The case against activist policy: destabilisation 


The warning that active demand-management policies could be destabilising 
was made by Friedman as early as 1948. Friedman's basic argument f3j is that 
government intervention can make the fluctuations in national output larger 
than they would otherwise have been. To explain this argument further we need 
to define two types of output fluctuation. The first is the difference between the 
market-clearing equilibrium or target value of output, yf, and the actual value 
of output, x r that would occur without government intervention. This 
difference is known as the pure cycle deviation in output and is ,r ( -yf. To 
know whether policy improves matters by reducing the size of output fluctua¬ 
tions, we need to compare the pure cycle deviation with the actual output 
deviation that occurs when demand-management policies are in operation. This 


is measured asy,-yf, where y r is national output with activist policy and is 
obtained by adding a policy-induced amount of output, u t , to the pure cycle 
level, x r That is . 


y, = A • A 

For perfectly stabilising policy we require that the deviation of actual output 
.with, policy .from its. equilibriu m level is z ero , that is _ 

y, ->f = A- + A - vf = 0 

Therefore 


Equation 22.13 states that, for perfect stabilisation, the policy-induced change 
in output. u n must be of the same absolute size but opposite in sign to the pure 
cycle deviation. This is illustrated in Figure 22.2. The time path of the pure 
cycle deviation in output is given by the solid line and that of the policy- 
induced change in output, u n is given by the broken line. When both are added 
—together the actual deviation of output.yL r ^y^is-za‘Q..so thaty ( travels along 
its equilibrium time path given by the straight dotted line. 
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Figure 22.2 Perfectly stabilising policy 


However, if the time paths of x t -yf and u t are poorly synchronised, in con¬ 
trast to the perfect synchronisation assumed in Figure 22.2, then u, becomes 
mistimed and adds to the pure cycle deviation of output instead of diminishing 
it. Policy is then destabilising, as is illustrated in Figure 22.3. At some point in 
the cycle u, moves in the same direction as the pure cycle deviation in output 
and so reinforces it. The policy amplifies the cycle of actual output, as shown in 
the lower half of Figure 22.3. 

The mistiming of policy occurs because of lags and uncertainties in the 
implementation of policy measures. The policy lag can be split into two types. 
The inside lag is the time taken between the deviations of actual GDP from its 
desired path and the implementation of counter-cyclical policy. First, it takes 
time for policy-makers to recognise that deviation of GDP from its desired time 
path has occurred. This lag can be reduced by increasing the speed with which 
statistics are gathered and improving forecasting techniques. The second com¬ 
ponent of the inside lag is due to institutional and political factors which cause 
delay in the implementation of policy. The outside lag refers to the time taken 
for the target variables to be affected by the policy measure, once this has been 
implemented. This type of lag has already been examined with respect to con¬ 
sumption, investment and the demand for money functions. 

.The fonger is the lag, the greater is the period of time over which the effects 

of a policy change on GDP are extended. The shorter are the pure cyclical 



Figure 22.3 Destabilising counter-cyclical policy 
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fluctuations, the more likely it is that the policy-induced deviations in GDP, 
implemented to counteract a negative (positive) pure cycle deviation, will still 
be in existence when the pure cycle in income turns upwards (downwards) (see 
Figure 22.3). In this event the correlation between pure cycle and policy- 
induced deviations in GDP will be low in absolute terms and may even be posi¬ 
tive. Post-war, cycles have, in fact, been relatively short: in the United Kingdom 
they have averaged about four years in length. 

However, long lags do not by themselves make for destabilising counter¬ 
cyclical policy. So long as these lags are known the required amount of correc¬ 
tive action can be calculated. The important element in making counter¬ 
cyclical policy unstable is uncertainty. When the exact response over time of 
GDP to a change in an instrumental variable is unknown, there is some 
probability that counter-cyclical policy will be destabilising (see Fischer and 
Cooper [4]). 

Once the model of the economy becomes non-deterministic because of the 
inclusion of uncertainty regarding exogenous variables and behavioural 
coefficients, the probability that feedback policy rules can be destabilising is 
increased. However, it is still possible to show that for such a stochastic model 
there exists an optimal feedback rule which is superior to a constant money 
growth rate rule. But even if we know that such a feedback rule exists, we may 
not know what it is and so cannot apply it successfully. 

Monetarists are particularly sceptical of the stabilising properties of counter¬ 
cyclical policy. Their empirical evidence suggests that fiscal policy has a 
negligible or only weak effect while monetary policy operates with long and 
Uncertain lags ‘ 0ur ignorance concerning the precise details of how the 
economy operates, and hence the difficulty of making sufficiently accurate 
forecasts, precludes the successful application of discretionary policy or feed¬ 
back policy rules. Hence a policy of maintaining a known constant growth rate 
for the money supply is advocated. 

22.3 The new classical critique of activist policy 

The problems arising from uncertainty about economic behavioural 
relationships and the length of policy lags weakens the Keynesian case for 
activist economic policy. A more fundamental attack on Keynesian policy has 
been mounted b y the new classical economists. Lucas (see 15] an d [6]) has 
provided the most telling criticism of the basic premise of Keynesian policy 
models - which is that the structural parameters of the models are assumed to 
be invariant with respect to policy changes. In Keynesian analysis the and 
£ r coefficients in models such as the one specified in equation 22.2 on page 428 
or by equation 22.7 on page 431 are assumed to stay unchanged as fiscal and 
monetary policy variables are manipulated by the government. However, 
private-sector behaviour is influenced by expectations concerning government 
policy and its expected effects on the economy. Once one postulates that 
private-sector expectations are formed rationally then these expectations 
become fully endogenous in the model. If policy changes, then these expecta- 
change and-will affect the private sector’s decisions concerning 
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such variables as saving, investment and the supply of goods and labour. These 
changes are reflected in changes in the structural parameters governing the 
relationships between economic variables. The parameters can no longer be 
assumed invariant with respect to policy variables, as they have been in all the 
large-scale econometric forecasting models. The new classical writers point to 
the repeated breakdown of such econometric models caused by shifts in the 
structural parameters as evidence that these coefficients cannot be treated as 
invariant. 

To make reasonably accurate forecasts of the impact of policy changes one 
needs to model how private-sector agents react when they revise their expecta¬ 
tions in the light of such policy shifts. Current large-scale econometric models 
fail to do this and so are useless for forecasting purposes. All they can do, 
according to this indictment, is extrapolate into the near future. When such 
models are used to make forecasts over a time period which extends beyond 
the period over which the data used to estimate the model were collected, the 
forecast errors become much larger as the forecast period gets longer. Such 
behaviour is consistent with the failure to account for structural parameter 
shifts which occur in response to policy changes. 

The argument that the private sector's expectations about government policy 
affect the structural parameters of the model can be illustrated by the following 
simple new classical model. It contains a new classical aggregate supply func¬ 
tion and a quantity theory equation to determine the demand for money and 
hence the price level . 1 The mode! is in log form in order to linearise it. 



AGGREGATE SUPPLY 


3V = }'p + aCP, - E t _fP t )) + c>v, + r, 


( 22 . 14 ) 



QUANTITY THEORY 

M,-P t =y t + k ( 22 . 15 ) 

where 

y, — aggregate supply of output 

y p — permanent output. ... 

P, — price level 

E^fP,) = price level expected in period t - 1 to hold in period t 

_ M. t = money su pply _ 

v, = serially independent error 

(Equation 22.15 is the logarithmic form of M/P = Ay.) 

From equation 22.15 we have 

P t = M,-y,-k (22.16) 

Therefore, taking expectations: 

= E.-AM,) ~ E,- ,0',) - k (22.17) 

1 One could complicate the model by including interest rates and thus have an 1SLM 
model ofthe aggregate demand-seetor-without changing any of its essential properties;- 
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(2q_i is the operator indicating expectations formed last period about the values 
of variables in the current period.) 

Substituting equations 22.16 and 22.17 into equation 22.14 we get 

y t = y p + u( M i - Et-i(MJ) + cy f _j + ap, + v, ( 22 . 18 ) 

where rq is the forecast error between y t and E t _ x {yf\ i.e, E^iy)-y,. 

We assume that the money supply is adjusted according to a feedback rule: 

M t — X 0 + X l y l _ l + P/ (22.6a) 

where p, is a random component of the money supply with a mean of zero 
(ff(g) = 0). The expected money supply is therefore 

E t _ x {M t ) - 7.q - ? m jv ] (22.6b) 

given that Is known when expectations of M t are formed. Substituting 
equation 22.6bunto equation 22.18 we get- - 

)'i = v P + t - A 0 - X,v,_,) + cy t _ } + art, + v, 

- (v p - al 0 ) + (c - a?ij)r,_j + aM, + arq + v, (22.19) 

This is the same reduced form as equation 22,5 on page 430, with b 0 — 
y P - (xX 0 , b { — c ~ a/vj, b 2 = a. ap. + v, = e,. Thus the policy has no effect on 
output and this is because the coefficients depend on the parameters of the 
money supply feedback rule, X 0 and X,. Any change in the Xs will affect 
expectations about the money supply and hence about the price level, which 
will in turn feed into the aggregate supply function. 

The combined effect of a new classical supply function and rational expecta¬ 
tions is to render any feedback policy rule ineffective. Given the private sector 
knows the feedback rule (that is, knows X 0 and Xj) and that it knows just as 
well as the government what the previous period’s output, was, then the 
private sector can fully anticipate the next period’s money supply. The actual 
money supply will only differ from the expected money supply by the amount 
of the random component. p r Hence systematic monetary policy cannot cause 
the divergence between P, and £’,_,(/ > ,) required to increase the supply of 
output. Instead P, and E, ^{P,) change by the same amount, leaving supply 
unaltered. To see this argument more formally substitute equations 22.6a and 
22.6b into equation 22.18. Then 

y, = y P + afto + fci3Vi + + GVi + 'e, 

= y p + ag, + oVj + e, (22.20) 

Only the unsystematic component of the money supply, affects real output. 
Since X 0 and Xj do not appear in equation 22.20, a feedback money supply rule 
can have no effect on real output. This result, derived by Sargent and Wallace 
[7], is referred to as the super-neutrality of money because the systematic part 
of the money supply has no effect on real output even in the short run. A 
Phillips relationship can be obtained in such a model as real output and 
employment will vary with divergences between P, and E (ml (P) r However, the 
inflation-unemployment trade-off cannot be exploited by the government 
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because systematic variations in the money supply have no effect on real 
output. 

Although most of the discussion about the ineffectiveness of macro policy in 
new classical models has been conducted around monetary policy, the same 
results can hold for fiscal policy. The actual and expected price-level equations 
(22.16, 22,17) now include systematic fiscal policy. Systematic fiscal policy is 
fully anticipated and hence its use cannot cause a divergence between the 
actual and expected price level. Hence it cannot change the aggregate supply of 
output. However, these results are specific to a model with a short-run supply- 
function. The new classical approach would not deny that government spend¬ 
ing and taxation will affect real output over a longer run as their effects on real 
interest rates and hence on the size and composition of the capital stock are 
felt. What is denied by the strong forms of the new classical approach is that 
orthodox Keynesian demand-management policies will have w'ell-determined 
and predictable ■short-run effects on real output. The systematic- part has no 
effect and the unsystematic part has effects which are difficult to predict unless 
one knows how the real sector will respond to the falsification of its expecta¬ 
tions. 


Conditions under which super-neutrality does not hold ! 

The super-neutrality proposition relies on the private sector having the same 
amount of economic information as the government. If the private sector 
knows as well as the government does what the current values of the relevant 
macro variables are, it can predict government policy. In these circumstances 
the government is unable to use systematic monetary or fiscal policy to affect 
aggregate supply by causing a divergence between actual prices and expected 
prices. 

If the authorities do possess superior information, then they are able to offset 
exogenous disturbances by using counter-cyclical policies even when expecta¬ 
tions are rational. The government can now change actual prices without 
affecting expected prices by the same amount. Because of its inferior informa¬ 
tion tHe" private ’'sectdf"mtefprets'"tffe"ch _ ange”"ih' prices brought about by the' 
government’s manipulation of aggregate demand as a change in relative prices 
and so adjusts supply accordingly. 

Another way in which Keynesian policy conclusions can be restored while 
allowing expectations to be ra tionally formed is to postul ate wa ge and/or price 
contracts wffich last for longer than the time interval between policy changes 
(see, for example, Fischer [10]). The latter interval is taken to be one period 
long. If one then assumes that contracts last for two periods and that half of 
output in any one period is governed by contracts made in the previous period, 
then aggregate supply becomes 

y, = y„ + jaj (P, - E,_ 2 (P,)) + \p, - + SJVi + v, (22.21) 

] For a more rigorous exposition of these and related points see Minford and Peel [8] 
or Beenstock [9]. 
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In the current period, /, money wages based on expectations made two periods , 

ago, E t ._ 2 {P s \ cannot be influenced by current policy. Hence the government 
can change P, without affecting E,_ 2 (P ,) and so can affect real output. This 
type of model is just the standard Keynesian assumption of sticky money 
wages dressed up in new classical ciothes. Monetary and fiscal expansionary 
policies work by raising the price level, which, since money wages are sticky, _____ 
lowers real wages. Real output consequently expands. 1 

The new classical position regarding activist stabilisation policy contains 
two strands. One is a proposition in positive economics that feedback rules 
make no difference to real output because they have already been taken 
account of via the rational expectations of the private sector. The other strand 
is a normative one. It is that even if active stabilisation policies do have real 
effects it is sub-optimal to use them (see, for example, Beenstock [9]). It is 
argued that in an uncertain world in which expectations are formed rationally 

adjustment to exogenous disturbances will take time. Because economic agents-; 

are unsure of the new equilibrium prices they will prefer to adjust gradually and 
so reduce the risk of incorrect adjustment. Therefore, the gradual adjustment of 
markets back to equilibrium does not imply market failure. Rational expecta¬ 
tions adjustment paths are regarded as socially optimal. If this is the case, then 
any government intervention to alter the time path of adjustment will reduce 
social welfare. 

Activist policies are likely to be destabilising because they make it more 1 

difficult for private-sector agents to distinguish between relative price move¬ 
ments and aggregate price-level changes. This increases uncertainty and slows 
down the private sector’s speed of adjustment. As discussed in Chapter 19, the 
greater the variance of nominal income, the smaller is the adjustment 
coefficient, 0y = a, in the aggregate supply equation. There are also objections, 
as a matter of principle, to the government using deception in order to induce 
the type of private-sector behaviour it wants. In any model that has a Phillips 
trade-off real output will only rise above its natural (or permanent) level if infia- ; 

tion makes workers believe that real wages have risen when in fact they have r _ 

fallen. Deception is regarded as a bad principle for governing a democratic 
society. - - .-.-..;--- ; ;~TT 

If the effectiveness of activist policy is due to the government possessing _ 

superior economic information, then in the new classical view the best course 
of action is to disseminate this information widely and to leave the private gf 

sector to choose its own adjustment path, since this will be the optimal one (see 
Barro 112!). The Keynesian counter argument to this (for example, Howitt 
1131) is the standard appeal to externalities to justify government intervention. 

If it is too costly for the private sector to be given all the necessary information 
and to process it, then it saves resources if the government alone gathers 
economic intelligence and then sets monetary and fiscal policy so as to induce = 

the private sector to behave as it would do if information were costless to use. 

1 McCallum lllj devises a model with sticky prices, rational expectations and a 
Sargent-Wailace supply function in which super-neutrality holds. These divergent 
results indicate that the predictions of the models are rather sensitive to changes in ' ; 

specification. —-- —. 
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The constant policy rule again 

The new classical critique of activist policy is accompanied by a restatement of 
Friedman’s constant policy rule. Since feedback rules are either ineffective in 
achieving changes in short-run real output and (or) increase uncertainty, the 
government should not use them. Instead it should adopt a constant money 
supply growth rate rule and a balanced budget. The adoption of a stable 
economic policy reduces the variance of the price level, the private sector’s 
ability to distinguish relative from absolute price changes is enhanced, its 
uncertainty is reduced and its ability to adjust to disturbances is improved. 
Thus the new classical resurgence has brought us back full circle to the 
‘orthodox’ Treasury view which Keynes disputed in the 1930s. 


22.4 Policy-making 

The implicit model of policy-making which underlies Keynesian policy pre¬ 
scriptions depicts policy-makers as disinterested public servants. They can 
define their objective function and thus order their priorities. How this is done 
is not traditionally discussed by economists, since policy-makers preferences 
are taken as given and are described by some social welfare function. 
Economic policy-making then becomes a purely technical exercise. The 
economy has to be modelled as accurately as possible in order to make 
forecasts and to know how to manipulate the instrumental variables so as to 
maximise the policy-makers’ objective function. 

This view of economic policy-making totally neglects the political process 
which decides the objectives of economic policy. A political perspective on 
economic decision-making 1 depicts it as the outcome of bargaining and 
manoeuvring among many different interest groups, each pursuing its own 
ends. Civil servants and politicians are not purely disinterested public servants. 
Each has his or her own motivation. Civil servants are concerned with job 
satisfaction and their position in the bureaucracy. Politicians are keen to retain 
or obtain power by cultivating support and, ultimately, votes. Pressure groups 
within society campaign for policies which favour their own interests. This kind 
of decision-making process cannot generate a single, clearly articulated objec¬ 
tive function. No well-defined target variables emerge. As a result economic 
policy is no longer a technical procedure^ consistently relating means to given 
ends. Ends are not clearly or consistently specified, and means and ends 
become confused, A further problem is that economic policy-making by 
democratically elected governments is inevitably dominated by short-run con¬ 
siderations. There is only an interval of a few years between elections and, as 
the election time looms, the political pressures to produce vote-winning results 
intensify. 

The political process of economic policy-making therefore introduces a 
further destabilising element in addition to that of faulty technique discussed in 


1 See Tullock [ 141 for an account of this approach and for further r efer en ces. 
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section 22.2. The political dimension helps to explain why so many govern¬ 
ments have ricocheted between inflation and unemployment as their primary 
concern rather than pursuing a consistent set of policy objectives. 

The fact that economic policy-making is a highly politicised activity rather 
than a matter for purely technical expertise has provided the critics of 
discretionary economic policy with another reason for viewing it as detrimental 
to economic stability. Constant policy rules allow less scope for political 
meddling provided that they are adhered to. 


The Theory of Economic Policy 

Further reading 

Lucas [5] and [61, and Barro [12]. 
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23 Macroeconomic Theories and 
Policies: An Overview 


Most economic theory has strong policy implications and is therefore bound up 
with value judgements. The different schools of economic thought consist of a 
coherent set of theories and related policy conclusions. In this book we have 
distinguished between the Keynesian and (neo-)classical approaches to 
macroeconomics. Each has a characteristic set of theoretical assumptions from 
which different policy conclusions emerge. Up to the mid-1960s the two 
approaches could be said to have converged, as is evident from the 
neoclassical-Keynesian synthesis. There was then a broad consensus that 
mixed capitalist-type economies should be regulated by means of Keynesian 
demand-management techniques. Since then a polarisation of views has 
developed as Keynesian economic policy has been increasingly questioned on 
both theoretical and pragmatic grounds. In the last few pages we review the 
theoretical basis for Keynesian economic policy and the critique to which it has 
been subjected by monetarist, neoclassical and new classical economists. 


23. J The theoretical basis of Keynesian economic policy 

The basic premise of the Keynesian approach to macroeconomic policy is that 
government intervention at the macro level will improve the performance of the 
economy as compared with leaving adjustment to private-sector markets. To 
establish this point, Keynesian economics is concerned to demonstrate two 
interrelated propositions, which are that government intervention is both 
necessary and feasible. 

The issue of whether government intervention is necessary centres on the 
question of how well markets adjust to bring about and cope with the continual 
stream 6f changes which occur in a dynamic and uncertain economy. In the 
Keynesian world the private sector is inherently unstable, while the price 
mechanism fails to perform the adjustment function adequately. The adjust¬ 
ment burden falls on output and employment, so giving rise to a prima facie 
case for intervention. — ——- - - 


Given that the private sector would recurrently fail to maintain a high level 
of employment. Keynesian economics seeks to show that governments have 
the means to keep the economy operating at the market-clearing level of 
unemployment (that is, at full employment). 

The keystone of Keynesian policy is that by changing the level of effective 
demand the government can, in the right circumstances, change the aggregate 
supply of output in the same direction. 

When output is below its full-employment level, both in the ‘General Theory’ 
and the Keynesian-neoclassical synthesis model, then an increase in effective 
demand increases the supply of output only if it reduces the real wage rate. 
Given decreasing marginal returns to labour in the short run and the absence of 
rationed sellers in the goods market (that is, firms are on their notional demand 
for labour function), then real wages must fall to induce firms to employ more 
labour. The crucial assumption, which Keynes made and the K-N synthesis 
model adopted, was that workers will accept a cut in the real wage rate if it 
occurs by means of an increase in the price level. Expansionary fiscal and 
monetary policies work because they both increase effective demand and 
reduce the real wage rate by raising the price level. Devaluation in an open 
economy works in the same way. The Phillips relation with a permanent trade¬ 
off between unemployment and inflation is based on the same premise - that 
workers accept a cut in real wages. 

The post-war experience of inflation with continually rising money wages 
and the associated instability of the Phillips relation have made it much more 
difficult to sustain the assumption that workers will not seek to prevent a 
decline in their real wages when prices rise. If workers have real wage 
resistance, then expansionary fiscal and monetary policies and devaluation will 
fail to increase aggregate supply except in the short run, while expectations of 
inflation lie below the actual rate so that real wages are lower than they would 
have been otherwise. When expected inflation has fully adjusted to actual infla¬ 
tion. real wages return to their previous time path and so does output. Thus a 
neoclassical aggregate supply function prevails, except in the short run. 

Therefore, those w'ho wish to argue in favour of traditional Keynesian 
policies need to show that a reduction in real wages is not necessary in order to 
raise real output via an increase in effective demand. This is demonstrated in 
neo-Keynesian quantity-constrained models in which both households and 
firms are rationed sellers. When firms are also rationed sellers - unlike the 
K-N synthesis model, in which the goods market is cleared - then the marginal 
product of labour exceeds the real wage. Firms will employ more labour at the 
existing real wage or, within limits, at a higher real wage if they can sell more 
output because effective demand has risen. Hence neo-Keynesian models are 
politically appealing to trade unionists and their supporters, whereas the K-N 
synthesis model is not. The neo-Keynesian analysis rests crucially on the pre¬ 
sumption that markets fail to clear because the required price adjustments do 
not occur quickly enough. Whether such market failure is consistent with 
rational behaviour on the part of economic agents is a crucial and unresolved 
issue. If agents are rational and so work towards undertaking all mutually 
advantageous exchanges, then it is difficult to rationalise the persistence of 
non-mark el-clearing. Alternatively, one h as to expla i n n o n-market-clearing in 
terms of institutional rigidities which imply non-rational behaviour. 
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23.2 The monetarist-classical critique of Keynesian economics 

One aspect of this critique has been directed against the presumption of the 
K—N synthesis model that workers will accept reductions in real wages that are 
. due to inflation. Here the chief focus has been the Phillips relation. The 
resurgence of neoclassical economics, in the form of the ‘new microeconomics’ 
discussed in Chapter 18. demonstrates that expansionary policies can only give 
a temporary stimulus to output. As in the K-N synthesis model, the increase in 
the supply of output depends on a fall in the real wage. The difference is that 
real wages fall not because of workers’ acquiescence or money illusion but 
because their expectations of inflation fail behind the actual rate. Once expecta¬ 
tions have fully adjusted, output has fallen back to its long-run equilibrium 
level. 

“ The application of rational expectations by the new classical macro- 

economists is a further and more fundamental attack on the theoretical basis of 
Keynesian economic policy. Given a new classical aggregate supply function, 
the government can only increase output if it can cause a divergence between 
actual prices and expected prices. When price expectations are formed 
rationally and private-sector economic agents are as well informed about the 
economic situation as the government, then systematic fiscal and monetary 
policies cannot cause actual and expected prices to diverge, and so cannot 
affect real output. 

A further critique of Keynesian economics has developed from the work on 
international trade which has been increasingly concerned with analysing the 
impacts of asset stock adjustment. The application of the law of one price 
in monetarist open-economy models is particularly damaging to the neo- 
Keynesian position. Given the law of one price, f rms cannot be rationed sellers 
in the goods market. If households are rationed sellers of labour, then the K-N 
synthesis model must apply. Thus increases in domestic output can only occur 
via a fall in the real wage. Under a fixed exchange rate fiscal and monetary 
policy are totally ineffective because they cannot raise the domestic price level. 
Domestic firms will-only increase production at the current money wvage if— 
domestic currency prices rise, but in an all-tradables’ world any rise in price 
makes customers turn to foreign sources of supply. Thus any increase in effec¬ 
tive demand causes a current-account deficit which cannot be indefinitely 
sustained. In the fixed exchange-rate case domestic output will only increase if 

the money wage falls. . 

However, a devaluation will raise the domestic price level. In an all- 
tradables’ K—N synthesis model output will only increase permanently if 
workers are prepared to accept a reduction in the real wage. If workers do have 
real wage resistance, then the rise in output will only be temporary and all that 
will happen in final equilibrium is a rise in money wages and prices. In a model 
with continuing inflation there would be an upward shift in the short-run 
Phillips curve with no long-run trade-off between output and inflation. 

The open-economy analysis therefore shows that for monetary, fiscal and 
exchange-rate policies to increase real domestic output on a permanent basis 
without a cut in t he real wage domestic firms must produce non-tradable goods 
or specialist exports and, in addition, firms must be rationed sellers of goods 


while households are rationed sellers of labour. The current advocacy among 
some economists and producer interest groups of an increase in effective 
demand accompanied by import controls suggests that the assumption that 
firms are rationed sellers lacks credibility. 


23.3 A final summary 

The Keynesian case that successful intervention by means of discretionary 

macroeconomic policies is feasible rests on the following propositions: 

1. Macroeconomic policy objectives can be clearly and consistently defined. 

2. Policy advisers know the means by which the objectives can be achieved 

__since they have a reasonably precise knowledge of how the economy func¬ 
tions as a system of variables which can be modelled. The use of such 
economic models for forecasting and for estimating the required 
discretionary policy responses is predicated upon stable economic 
relationships. 

3. The government can control enough variables to give it leverage on the 
behaviour of economic agents. In particular, the government can, by 
regulating aggregate demand, cause aggregate supply to change. This 
assumes a particular type of supply-side response: either that firms are 
quantity-constrained or that the government can reduce real wages by 
raising the price level. 

The case against the Keynesian policy sets out to dismantle each of these 

propositions: 

1. A consideration of the political process reveals that economic policy¬ 

making is not the purely technical exercise of relating means to given ends. 
Political models of decision-taking question the ability of democratic 
governments to articulate and implement a clearly defined and consistent 
set of objectives for economic policy,....... 

2. Practical experience with policy as well as the theoretical and empirical 
work done in the last fifteen to twenty years has undermined the con¬ 
fidence we once had about how the economy responds to government 
policy. Unlike the early days of Keynesianism, modern macroeconomics 
now offers highly conflicting hypotheses about how the economy works.- 
The empirical evidence fails to offer clear-cut guidance because its 
interpretation is necessarily influenced by subjective as well as objective 
criteria. Empirical research has in fact thrown up numerous instances of 
shifts in estimated economic relationships. There are therefore good 
pragmatic grounds for doubting that we know enough about how the 
economy works to implement Keynesian policies successfully. 

■ 3. The theoretical basis of Keynesian policy conclusions is unsound, 
particularly in relation to the supply-side assumptions. It is doubtful that 
firms in a small open economy are quantity-constrained. Moreover, it is 

- evident that economic agents do adjust via prices. Hence money wages rise... 

iriTesponse to price increases, so making it impossible for governments to 
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lower real wages via fiscal and monetary policies or devaluation, except 
possibly in the short run. Furthermore, the formation of rational expecta¬ 
tions makes for rapid price adjustment and is particularly applicable to 
financial asset markets, including the foreign exchange market, even if the 
labour market adjusts more slowly. 

If Keynesian economics ceases to offer a viable economic policy option, then 
this would have profound political implications. Keynesian policies promise to 
improve the functioning of markets by means of a modest degree of govern- 
ment intervention and so offer a middle way between detailed state intervention 
of either a socialist or corporate kind on the one hand and allowing a greater 
role for free-market forces on the other. If the middle way does not work 
which way should we go? 

If you started your studies of economics in order to find unambiguous 
answers to economic questions, you will be disappointed. There are compensa¬ 
tions," however. The current state of ferment and controversy in macro¬ 
economics makes it an intellectually exciting field of studv which illuminates 
the crucial political choices of today. 
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